FedEx Tracking No. 779193135673

May 22, 2017

601 57" Street SE
Charleston, wv 25304

RE:  Ajr Permjt Registration Application
Cunninghapm Energy, 11 ¢
Cochran angd King Paqg
To Whom 1¢ May Concern:
On behalf of Cunningham Energy, LLc, COMM ‘Enginecring is submitring the Air Permit Registration
Application for the Cochran ang King Paq. The Cochrag and King Paq i A condensate/cryde oil and natural
£as productiop facility located ip, Clay County, West Virginia, e application and aj] necessary

attachments are enclosed with One Origing] Paper copy and three Paper copies, A submitta) foe in the amoupt
of$4,500.00 is included {Check #24942).

Sincerely,

i o

Ethan McMahon
I:‘nvironmental Engineer

€C: Ryan Cunningham, Cunningham Energy, 1o

COMM ENGINEERING i



oMM

www.commengineeri ng.com
Phone: (337) 237-4373
Fax: (337) 234-1805



Minor Source Ajr Quality Application

Cunningham Energy, LLC
Cochran and King Paqg

Attachment A Business Certificate
Attachment B Map(s)

Attachment C Installation and Start Up Schedule
Attachment p Regulatory Discussion

Attachment £ Plot Plan

Attachment F Detailed Process Flow Diagram(s)
Attachment G Process Description

Attachment 4 Materig| Safety Datg Sheets (MSDs)
Attachment I Emission Units Table



WEST VIRGINIA DEPARTMENT OF

ENVIRONMENTAL PROTECTION
DIVISION oF AIR QUALITY

601 57t Street, SE

I AFTER-THE-FACT | IF ANY BOX ABOVE I§

FORTITLE V FACILITIES

APPLICATION F, OR NSR PERMr T

CHECKED, INCLUDE TITLE v REVISION
INFORMATION AS ATTACHMENT § TO THIS APPLICATION

AND
Charleston, Wy 25304 TITLE VPERMIT REVISION
(304) 926-0475
wWww.dep.wy. gov/dag (OPTIONAL)
PLY TO NSR (45CSR13) (IF KNOWN): PLEASE CHECK TypE OF 45CSR30 (TiTLE V) REVISION (IF ANY);

CONSTRUCTION O mobiFicaTION LI RELOCATION L] AbMINISTRATIVE AMENDMENT [IminOR MODIFICATION
OcLass ADMINISTRATIVE UppATE [J TEMPORARY I sieNIFicanT MODIFICATION
OcLass ADMINISTRATIVE UPDATE

ONLY: Please refer to “Tige V Revision Guidance” jp or
(Appendix A, “Title V Permit Revisjon Flowchart’7 and ability ¢

der to determine Your Title V Revision options
O Operate with the changes requested in this PermitApplication.

Section |, General
Name of applicant (as registered with the WV Se

cretary of State’s Office):
Cunningham Energy, LLC

Name of facility (if different from above):
Cochran angd King Pad

4. The applicant is t
| OWNER

5A. Applicant's Mailing addressg:

3230 Pennsylvania Ave.

Charleston, WV 25302

5B. Facility's

present physicaf address:
Shelton Ry, 3

8.427525, -81.220647)

IfYES, provide a

2. Federa) Employer ID No. (FEIN):
26-2169186

DOPERATOR BOTH

he:

pplicant a resident of the State of West Virginia?
Copy of the Certificate of | i

change amendments or other Businass Regi

If NO, provide g
amendments or oth

7. Ifa

pplicant is 3 subsidiary Corporation, please Provide the name of parent corporation:
8. Does the applicant own, lease, have an option

to buy or otherwise have
If YES, please explain: Applicant owns the proposeq site.

If NO, You are not glj

gible for g permit for thig source,

control of the Proposed site? [X] YES

[JNo
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Crusher, etc.): Natural gas and crude oil/condensate production facility

9. Type of plant or facility (stationary source) to be constructed, modified, relocated, 10. North American Industry
administratively updated or temporarily permitted (e.g., coal preparation plant, primary Classification System
crusher, etc.): Natyral gas and crude oil/condensate production facility {NAICS) code for the facility.

211111
11A. DAQ Plant ID No. (for existing facilities only): 11B. List all current 45CSR13 and 45CSR30 (Title V) permit numbers
015 - 00018 associated with this process (for existing facilities only):

All of the required forms and additional information can be found under the Permitting Section Oof DAQ’s website, or requested by phone.

12A,

—  For Modifications, Administrative Updates or Temporary permits at an existing facility, please provide directions to the
present location of the facility from the Nearest state road;

— For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest state
road. Include a MAP as Attachment B.

From Bomont, WV: Trave] cast on CR-1 for 2.0 miles, Tum east on CR-6 for 1.2 miles. Turn north on local roads for 76 yards. Arrive at location.

12.B. New site address (if applicable): 12C. Nearest city or town: 12D. County:
Shelton Rd. Bomont Clay
12.E. UTM Northing (KM): 42532746 12F. UTM Easting (KM): 480740.8 12G. UTM Zone: 17

13. Briefly describe the proposed change(s) at the facility:
This application will combine two well pads into one minor source aijr quality permit. The Cochran Well Pag (G70-D223) and the
King Well Pad are located 1,500 feet apart and share the same control equipment (VRU and Combustor).

14A. Provide the date of anticipated installation or change: / / 14B. Date of anticipated St art-Up
= Ifthisis an After-The-Fact permit application, provide the date upon which the proposed | 4 permit is granted:
change did happen: 4/12/2017 / /

14C. Provide a Schedule of the planned Installation of/Change to and Start-Up of each of the units proposed in this permjt

Hours Per Day 24 Days Per Week 7 Weeks Per Year 52
16. Is demolition or physical renovation at an existing facility involved? []YES NO

17. Risk Management Plans, If this facility is subject to 112(r) of the 1990 CAAA, or will become subject due to pProposed
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45CSR13).
20._Include a Table of Contents as the first page of your application package.

21. Provide a Plot Plan, e.g. scaled map(s) and/or sketch(es) showing the location of the property on which the stationary
source(s) is or is to be located as Attachment E (Refer to Plot Pian Guidance) .

— _Indicate the location of the nearest occupied structure {e.g. church, school, business, residence).

22. Provide a Detailed Process Flow Diagram(s) showing each Proposed or modified emissions unit, emission point and control
device as Attachment F,

23. Provide a Process Description as Attachment G,

25, Fill out the Emission Units Table and provide it as Attachment I.
26. Fill out the Emission Points Data Summary Sheet (Table 1 and Table 2) and provide it ag Attachment J.
27. Fill out the Fugitive Emissions Data Summary Sheet and provide it as Attachment K.

28. Check all applicable Emissions Unit Data Sheets listed below:

Bulk Liquid Transfer Operations O Haut Road Emissions [ Quarry

1 Chemical Processes [ Hot Mix Asphalt Plant [ Solid Materials Sizing, Handling and Storage
[ Concrete Batch Plant | Incinerator Facilities

L1 Grey Iron and Steel Foundry [J Indirect Heat Exchanger bJ Storage Tanks

1 General Emission Unit, specify

Fill out and provide the Emissions Unit Data Sheet(s) as Attachment L.
29. Check all applicable Air Pollution Control Device Sheets listed below:

[ Absorption Systems [0 Baghouse [J Flare
[J Adsorption Systems J Condenser 7 Mechanical Collector
[ Afterburner [ Electrostatic Precipitator ] Wet Collecting System

Other Collectors, specify VRU and Combustor

Fill out and provide the Air Pollution Control Device Sheet(s) as Attachment M.

30. Provide all Supporting Emissions Calculations as Attachment N, or attach the caiculations directly to the forms listed in
ltems 28 through 31.

31. Monitoring, Recordkeeping, Reporting and Testing Plans. Attach Proposed monitoring, recordkeeping, reporting and
testing plans in order to demonstrate compliance with the proposed emissions limits and operating parameters in this permit
application. Provide this information as Attachment Q.

> Please be aware that all permits must be practically enforceable whether or not the applicant chooses to propose such
Mmeasures. Additionally, the DAQ may not be able to accept all measures Proposed by the applicant. If none of these plans

are proposed by the applicant, DAQ will develop such plans and include them in the permit,

32. Public Notice. At the time that the application is submitted, place a Class | Legal Advertisement in a newspaper of general
circulation in the area where the source is or wil| be located (See 45CSR§13-8.3 through 45CSR§13-8.5 and Example Lega/
Advertisement for details). Please submit the Affidavit of Publication as Attachment P immediately upon receipt.
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33. Business Confidentiality Claims. Does this application include confidential information (per 45CSR31)?
JYEs X NO
> If YES, identify each segment of infarmation on each page that is submitted as confidential and provide justification for each

segment claimed confidential, including the criteria under 45CSR§31-4.1, and in accordance with the DAQ's “Precautionary
Notice — Claims of Confidentiality” guidance found in the Generaf Instructions as Attachment Q. _‘
Section lll. Certification of Information

34. Authority/Delegation of Autherity. Only required when someone ather than the respansible official signs the application,
Check applicable Authority Form below:

Autharity of Corporation or Other Business Entity [J Authority of Partnership
[J Authority of Governmental Agency [1 Authority of Limited Partnership

Submit completed and signed Authority Form as Attachment R.
All of the required forms and additional information mbcfomdmdorﬁehmkﬁm Section of DAQ’s wabsite, or requested by phone.

35A. Certification of Information. To certify this permit application, a Responsible Official (per 45CSR§13-2.22 and 45CSR§30-
2.28) or Authorized Representative shall check the appropriate box and sign below.

Certification of Truth, Accuracy, and Completeness

1, the undersigned [ Responsible Official / [] Authorized Representative, hereby certify that all information contained in this
application and any supporting documents appended hereto, is true, accurate, and complete based an information and belief after
reasonable inquiry | further agree to assume responsibility for the construction, modfication and/or relocation and operation of the
stationary source described hersin in accordance with this application and any amendments thereto, as well as the Department of
Environmental Protection, Division of Air Quality permit issued in accordance with this application, along with all applicable rules
and regulations of the West Virginia Division of Air Quality and W.Va, Code § 22-5-1 et seq. (State Air Pollution Control Act). If the
husiness or agency changes its Responsible Official or Authorized Representative, the Director of the Division of Air Quality will be
notified in writing within 30 days of the official change.

Compliance Certification

Except for requirements identified in the Title V Application for which compliance is not achieved, |, the undersigned hereby certify
that, based on information and belief formed after reasonable inquiry, all air contaminant sources identified in this application are in
compliance with all applicable requirements.

SIGNATURE T DATE: A / I / 11

i {Pisase use blue inkf f (Plere use blue ink}
35B. Printed name of signee: Ryan Cunningham 35C. Title: President
35D. E-mail: 3BE. Phone: 304-344-9291 36F. FAX: 304-344-9290
ryan.cunningham@cunninghamenergy.com
36A. Printed name of contact person (if different from above): Ethan MeMahon 36B. Title: Environmental Engineer
36C. E-mail: 36D. Phone: 337-237-4373 36E. FAX: 337-234-1805
enncmahon@commengineen‘ng.oom
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PLEASE CHECK ALL APPLICABLE ATTACHMENTS INCLUDED WITH THIS PERMIT APPLICATION:

X Attachment A: Business Certificate [Xl Attachment K: Fugitive Emissions Data Summary Sheet

X Attachment B: Map(s) Attachment L: Emissions Unit Data Sheet(s)

Attachment C: Installation and Start Up Schedule Attachment M: Air Pollution Control Device Sheet(s)

[XI Attachment D: Regulatory Discussion [X] Attachment N: Supporting Emissions Calculations

X Attachment E: Plot Plan X Attachment O: MonitoringlRecordkeeping/ReportinITesting Plans
Attachment F: Detailed Process Flow Diagram(s) X Attachment P: Public Notice

Attachment G: Process Description O e imenta?

Attachment H: Material Safety Data Sheets (MSDS) [X Attachment R: Authority Forms

I AttachmentI: Emission Units Table [J Attachment S: Title V Permit Revision Information

Attachment J: Emission Points Data Summary Sheet Application Fee

Please maif an original and three (3) copies of the complete permit application with the signature(s) to the DA Q, Permitting Section, at the
address listed on the first page of this application. Please DO NOT fax permit applications.

FOR AGENCY USE ONLY — IF THIS IS A TITLE V SOURCE:
O Forward 1 copy of the application to the Title V Permitting Group and:
O For Title V Administrative Amendments:
O nNsr permit writer should notify Title V permit writer of draft permit,
3 For Titte v Minor Modifications:
O ritte v Permit writer should send appropriate notification to EPA and affected states within 5 days of receipt,
[J NSR permit writer should notify Title V permit writer of draft permit.
[ For Title v Significant Modifications processed In paralle] with NSR Permit revision:
O w~sr permit writer should notify a Title V permit writer of draft permit,
O Public notice should reference both 45CSR13 and Title v permits,
O EPA has 45 day review period of a draft permit.

All of the required forms and additional information can be found under the Permitting Section of DAQ’s website, or requested by phone.
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1, Berty Ireland, Secretary of State of the
State of West Virginia, hereby certify thar

CUNNINGHAM ENERGY LLC

Control Number; 10526

has filed its *Articles of Organization" in my office according
Code §§31B-2-203 and 206. Ihereby i

Therefore, T hereby issue this

CERTIFICA{I‘E OF A LIMITED LIABILITY COMPANY

Given under my hand and the
Great Seal of the State of
West Virginia on this day of
March 10, 2008

Secretary of State
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Cunningham Energy, LLC - Cochran and King Pad

3.3 miles; 7 minutes

: PR — s T - =
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Cochran Pad
38.42753°N 81,22065°W
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O mi 0.2 0.4 06 08

Copyright © and (P) 1988-2012 Microsoft Corporation and/or its suppliers. Al rights reserved. hitp:/iwww. microsoft.comstreets/

Certain mapping and direction data © 2012 NAVTEQ. All rights reserved. The Data for areas of Canada includes information taken with permission from Canadian authorities, including: ®

Her Majesty the Queen in Right of Canada, ® Queen's Printer for Ontario. NAVTEQ and NAVTEQ ON BOARD are trademarks of NAVTEQ, ©® 2012 Tele Atlas North America, Inc. All rights Page 1
reserved. Tels Atlas and Tele Atias North America are trademarks of Tele Atlas, Inc. © 2012 by Applied Geographic Solutions. All rights reserved. Portions © Copyright 2012 by Woodall

Publications Corp. All rights reserved.




9:.00AM 0.0 mi | Depart Bomont on CR-1 [Lizemore Rd] (East) for 1.8 mi
%03AM 1.8 mi Keep STRAIGHT onto CR-1 [Bomont Rd] for 0.2 mi
9:03AM  2.0mi Tum LEFT (East) onto CR-6 [Shelton Rd] for 1.2 mi
9:07AM  32mi Bear LEFT (North) onto Local road(s) for 76 yds

9:07AM  33mi B Arrive Cochran Pad

Copyright © and (P) 1988-2012 Microsoft Corporation andfor its suppliers. All rights reserved. http://www.microsoft.com/streets/
ertain mapping and direction data @ 2012 NAVTEQ. All fights reserved. The Data for areas of Canada includes information taken with permission from Canadian authorities, including: @
Her Majesty the Queen in Right of Canada, © Queen'’s Printer for Ontario. NAVTEQ and NAVTEQ ON BOARD are trademarks of NAVTEQ. © 2012 Tele Atlas North America, Inc. All rights Page 2
reserved. Tele Aflas and Tele Atlas North America are trademarks of Tele Atlas, Inc. ® 2012 by Applied Geographic Solutions. All rights reserved. Portions ® Copyright 2012 by Woodall
Publications Corp, All rights reserved,
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Attachment C



Cunningham Energy, LLC
Cochran and King Pad

Installation and Start Up Schedule

The Cochran and King Pad is fully operational but not currently producing.

Cunningham Energy, LLC is waiting for permit approval and DAQ system installation.
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Cunningham Energy, LLC
Cochran and King Pad

Regulatory Discussion

The Cochran and King Pad will comply with all registration and reporting requirements as necessary, as well
as comply with all federal and state emissions standards.

Federal Regulations

Standard of Performance for New Stationary Sources — 40 CFR Part 60

1.

Subpart A — General Provisions.
Applicability: Applies if any other NSPS subpart applies.

Subparts K, Ka, Kb - Standards for Storage Vessels for Petroleum Liquids.
Applicability: Does Not Apply - Facility handles crude prior to lease custody transfer.

Subpart GG — Standards of Performance for Stationary Gas Turbines.
Applicability: Does Not Apply — No stationary gas turbines are located onsite.

Subpart JJJJ — Standard of Performance for Stationary Spark Ignition Internal Combustion
Engines.

Applicability: Does Not Apply ~ VRU Natural Gas Compressor Engine was manufactured before
July 1, 2007. Manufacture data was 7/1980.

Subpart KKK — Standards for Equipment Leaks of VOCs from Onshore Gas Plants.
Applicability: Does Not Apply — Facility is not a gas plant. No VOC leak monitoring required for
non-gas plant E & P facilities.

Subpart LLL — Standards for Onshore Gas Processing: SO2 Emissions.
Applicability: Does Not Apply — Facility does not have a gas sweetening unit.

Subpart OOOO - Standards of Performance for Crude Oil and Natural Gas Production
Transmission, and Distribution.

Applicability: Applies — Facility was constructed after August 23, 2011. The facility has a
reciprocating compressor, storage vessels, and pneumatic controllers. Pneumatic Controllers are
low bleed with < 6 scfh bleed rate. Storage vessels VOC emissions are less than 6 tons per year.

Subpart O000a — Standards of Performance for Crude Oil and Natural Gas Facilities for which
Construction, Modification, or Reconstruction Commenced after September 18, 2015.

Applicability: Applies - Facility was constructed after September 18, 2015. Facility will be required
to conduct fugitive emissions LDAR monitoring.

National Emission Standards for Hazardous Air Pollutants for Source Categories — 40 CFR Part 63

1.

Subpart A — General Provisions.
Applicability: Applies if any other subpart applies.

Subpart HH — National Emissions Standards for HAPs from Oil and Natural Gas Production
Facilities.
Applicability: Exempt — Facility is a minor source of air toxics.



3.

Subpart HHH — National Emission Standards for Hazardous Air Pollutants from Natural Gas
Transmission and Storage Facilities.

Applicability: Does Not Apply — Not a major source of HAP emissions and is prior to the gas
transmission and storage phase.

Subpart ZZZZ — National Emission Standards for Hazardous Air Poliutants for Stationary
Reciprocating Internal Combustion Engines.

Applicability: Applies — The VRU Natural Gas Compressor Engine will meet Subpart ZZZZ
standards.

Prevention of Significant Deterioration (PSD)— 40 CFR 52.
Applicability: Does Not Apply — Facility is a new source and criteria pollutant emission levels are less than 250

tons per year.

Operating Permits - 40 CFR 70.
Applicability: Does Not Apply — Facility is not required to submit an application for a Part 70 (Title V) Air Permit.

State Regulations

West Virginia SIP Regulations — Title 45 Legislative Rule.

The following Title 45 Legislative Rules will be applicable to the Cochran and King Pad:

1.

8.
9.

45CSR2 — To Prevent and Control Particulate Air Pollution from Combustion of Fuel in Indirect
Heat Exchangers.

45CSR4 - To Prevent and Control the Discharge of Air Pollutants into the Open Air Which Causes
or Contributes to an Objectionable Odor or Odors.

45CSR6 — Control of Air Pollution from Combustion of Refuse.

45CSR8 — Ambient Air Quality Standards.

45CSR11 - Prevention of Air Pollution Emergency Episodes.

45CSR13 - Permits for Construction, Modification, Relocation and Operation of Stationary
Sources of Air Pollutants, Notification Requirements, Administrative Updates, Temporary Permits,
General Permits, and Procedures for Evaluation.

45CSR16 — Standards of Performance for New Stationary Sources Pursuant to 40 CFR, Part 60.
45CSR20 — Good Engineering Practice as Applicable to Stack Heights.

45CSR22 - Air Quality Management Fee Program.

10. 45CSR27 - To Prevent and Control the Emissions of Toxic Air Pollutants.

11. 45CSR38 — Provisions for Determination of Compliance with Air Quality Management Rules.
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Attachment G



Cunningham Energy, LLC
Cochran and King Pad

Process Description

The Cochran and King Pad is a crude oil and natural gas production facility in Clay County, West
Virginia, which handles sweet natural gas (less than 24 ppm H2S) and condensate/crude oil. The
Cochran and King Pad are being permitted as one facility because they share control equipment and
are located less than 1,500 feet apart.

Cochran Pad:
The Cochran Pad annually processes approximately:

21,900 barrels of condensate/crude oil,
47.45 million standard cubic feet natural gas, and
13,140 barrels of produced water.

Separation

Production from six on site wells flows to one of six high pressure, three phase separators. Each
separator contains two pneumatic controllers (Unit/Point ID: 14S / 14 E). Natural gas is sent directly
to the sales pipeline. Condensate/crude oil flows to the Oil Storage Tanks (Unit/Point ID: 2S5 ~ 13S /
2E - 13E). Produced water flows to the Water Storage Tanks (Unit/Point ID: 16S — 27S / 16E -
27E).

Condensate/Crude Oil Storage and Load Out

Condensate/crude oil is stored in twelve (12) 210 barrel Oil Storage Tanks (Unit/Point ID: 28 — 13S /
2E - 13E). Flash, standing, and working losses are vented to Vapor Recovery System (Unit/Point
ID: 1C / 1C) with a 95 % capture efficiency. The Vapor Recovery System is powered by the VRU
Natural Gas Compressor Engine (Unit/Point ID: 158 / 16E). The vapors recovered by the Vapor
Recovery System are sent directly to the sales pipeline. The stored condensate/crude oil is shipped
via tank trucks to sales. Volatile Organic Compounds (VOCs) emissions resulting from the Tank
Truck Oil/Condensate Loading Losses (Unit/Point ID: 1S / 1E) are vented to the atmosphere. The
facility handles condensate/crude oit prior to lease custody transfer.

Produced Water Storage and Disposal

Produced water is stored in twelve (12) 210 barrel Water Storage Tanks (Unit/Point ID: 16S — 27S /
16E - 27E). Flash, standing, and working losses are vented to Vapor Recovery System (Unit/Point
ID: 1C / 1C) with a 95 % capture efficiency. The Vapor Recovery System is powered by the VRU
Natural Gas Compressor Engine (Unit/Point ID: 15S / 15E). The vapors recovered by the Vapor
Recovery System are sent directly to the sales pipeline. The stored produced water is shipped via
tank trucks for disposal. Volatile Organic Compounds (VOCs) emissions resulting from the Tank
Truck Water Loading Losses (Unit/Point ID: 28S / 28E) are vented to the atmosphere.

King Pad:
The King Pad annually processes approximately:

14,600 barrels of condensate/crude ail,
21,900 barrels of produced water.



Separation

Production from two on site wells flows to one of two high pressure, three phase separators. Each
separator contains two pneumatic controllers (Unit/Point ID: 14S / 14 E). Natural gas is sent directly
to the Cochran Pad. Condensate/crude oil flows to the Oil Storage Tanks (Unit/Point ID: 31S — 34S /
31E - 34E). Produced water flows to the Water Storage Tanks (Unit/Point ID: 35S — 37S / 35E —

37E).

Condensate/Crude Oil Storage and Load Out

Condensate/crude oil is stored in four (4) 210 barrel Oil Storage Tanks (Unit/Point ID: 31S — 34S /
31E — 34E). Flash, standing, and working losses are vented to Vapor Recovery System (Unit/Point
ID: 1C / 1C) with a 95 % capture efficiency. The Vapor Recovery System is powered by the VRU
Natural Gas Compressor Engine (Unit/Point ID: 158 / 15E). The vapors recovered by the Vapor
Recovery System are sent directly to the sales pipeline. The stored condensate/crude oil is shipped
via tank trucks to sales. Volatile Organic Compounds (VOCs) emissions resulting from the Tank
Truck Oil/Condensate Loading Losses (Unit/Point ID: 30S / 30E) are vented to the atmosphere. The
facility handles condensate/crude oil prior to lease custody transfer.

Produced Water Storage and Disposal

Produced water is stored in three (3) 210 barrel Water Storage Tanks (Unit/Point ID: 35S — 37S /
35E — 37E). Flash, standing, and working losses are vented to Vapor Recovery System (Unit/Point
ID: 1C / 1C) with a 95 % capture efficiency. The Vapor Recovery System is powered by the VRU
Natural Gas Compressor Engine (Unit/Point ID: 158 / 15E). The vapors recovered by the Vapor
Recovery System are sent directly to the sales pipeline. The stored produced water is shipped via
tank trucks for disposal. Volatile Organic Compounds (VOCs) emissions resulting from the Tank
Truck Water Loading Losses (Unit/Point ID: 38S / 38E) are vented to the atmosphere.

Cochran and King Pad:

Miscellaneous Sources

Fugitive natural gas and light liquid emissions (Unit/Point ID: FE-01) occur from potential leaks from
flanges, valves, and piping connections. Fugitive emissions are calculated using typical
Cunningham Energy, LLC facility component counts and emission factors in EPA 4531, R-95-017.

Site contains 8 electric pump engines (10 Horsepower).

A Back-up Combustor (Unit/Point ID: 29S / 29 E) is used onsite in the event of VRU maintenance or
emergency.

Site specific oil analysis was available and used for all respective calculations (included in
attachment N). Site specific gas analysis was not available. A representative gas analysis from the
EPA average emission factors was used for all applicable calculations (included in attachment S).



Attachment H



SAFETY DATA SHEET

SECTION 1 : IDENTIFICATION

NFPA
Product Name: CrudeOil, Sweet
Synonyms; Crude Oils, Desalted, Sweet, Field Crude, Petroleum Crude, Petroleum Oil, Rock b, 0
Oil, Separator Crude, Sweet Crude, Crude Oils
Product Use/Restriction: Refinery Feed
Manufacturer Name: Cunningham Energy, LLC ,-*/
Address: 3230 Pennsylvania Ave )
Charleston, WV 25302

General Phone Number:  (304) 344-9291 LS

Emergency Phone Number:  Steve Rhodes (943) 446-9638

Reactivity 1

€TSona X
Protection
* Chronic Health
Effects

SECTION 2 : HAZARD(S) IDENTIFICATION

L S @D

Signal Word: Danger.

GHS Class: Extremely flammabie liquid and vapor Category 1.
Aspiration Hazard, C ate %ory 1,
Eye Irritant, C ate gor¥ A
SpecificTarget Organ Toxicity, Single Exposure, Category 3.
SpecificTargetOrgan Toxicity, Repeated Exposure, Category 2.
Carcinogen, Category 1B. . )
Hazardous to the aguatic e nvironm e nt, long-te rm , chronic, C ate gory 2.

Hazard Statements: H224 - Extremely flammable liquid and vapor
H304 - May be fatal if swallowed and enters airways.
H319 - Causes serigus eye irritation. .
H336 - May cause drowsine ss or dizzine ss.
cH373 - May cause damage to organs through prolonged orrepeated exposure.
H351 - Suspected of causing cancer.
H411 - Tox ic to aquatic life with long lasting e ffe cts.

Hazards not O the rwise C lassifie d

May contain or re le ase poisonous hydroge n sulfide gas

Precautionary Statements: Keep away from heat/sparks/open flames/hotsurfaces. — No smoking.
Ground/Bond containe r and re ce iving e quipm e nt.
Use ex,)losion-proof electrical/ventilating/lighting equipment.

Use only non-_sparkir':_? toals, o

Tak e pre cautionary n e asure s against static discharge .

IDr;casebof ﬁl;‘e: (Lilse dfry ch7mic/al, c?/rbon dio;zide to extinguish small fires. Use water for large fires.
ot breathe dust/fume/gas/mist/vapours/spray.

Wasrh Eands thoroughly aftegr hancfﬁng. P pray

Wear protective gloves/protective clothing/eye protection/face protection.

Obtain special instructions before use.

Do not handle until all safety precautions have been read and understood.

Keeﬁ containertightly closed. Stare in a well-ventilated place. Keep cool.

IFINEYES: Rinse cautiously with waterfor several minutes. Remove contact lenses, if present and easy

todo. Continue rinsin'g. Ifeyeirritation persists: Getmedical advice/attention.

IF ONSKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin with

wate r/shower. _

C ontam inate d wark clothing should not be allowe d out of the work place .

IFSWALLOWED: Immediately calla POISON CENTER/doctor/... Do not induce vomiting.
Getmedical advice/attention if?lou feel unwell.

IFINHALED: Remove victim to fresh airand keep atrestin a position comfortable for breathing.
Calla POISONCENTER ordoctor/physicianifyou feel unwell.

C ofle ct spillage .

Avoid re le ase to the e nvironm e nt.

Dispose of conte nts/containe rin accordance with Local, State , Fe de ral and Provincial re gulations.

Emergency Overview: DANGER! Extremely Flammable. Pulmonary aspiration hazard if swallowed.
Eye and Sk in irritant

Route of Exposure: Eyes. Skin. Inhalation. Ingestion.
Potential Health Effects:



Eye: Causesserious eyeirritation



Skin:
Inhalation:
Ingestion:

Physical Health Hazard:

Signs/Symptoms:

TargetOrgans:

Aggravation of Pre-Existing
Clonditions:

Causes mild skin irritation, Repeated exposure may cause skin dryness or cracking
May cause drowsiness and dizziness.
May be fatal if swallowed and enters airways.

This material may contain varying concentrations of polycyclic aromatic hydrocarbons (PAHs) which have
been known to produce a phototoxic reaction when contaminated skin is exposed to sunlight. The
effectis similar in appearance to an exaggerated sunburn, and is temporary in duration if exposure is
discontinued. Continued exposure to sunlight can result in more serious skin problems including pigm
entation (discoloration), skin eruptions (pimples), and possible skin cancers.

This material may contain or liberate hydro}gen sulfide, a poisonous gas with the smell of rotten eggs.
The smell disappears rapidly because of offactory fatigue so odar mal not be a reliable indicator of e
xposure. Effects of averexposure include irritation of the eyes, nose, throat and respiratory tract,
blurred vision, photophobia (sensitivity to light), and pulmonar]/ edema (fluid accumulation inthe
lungs). Severe exposures can result in nausea, vomiting, muscle weakness or cramps, headache,
disorientation and other signs of nervous system depression, irregular heartbeats, convulsions, re
spiratory failure, and death.

Effects of overexposure may include irritation of the digestive tract, irritation of the respiratory tract,
nausea, vomitin?, diarrhea and signs of nervous system depression (e.g., headache, drowsiness,
dizziness, loss of coordination, disorientation and fatigue).

May cause damage to organs through prolonged orrepeated exposure. Laboratory animal studies of
crude oil b&/ the dérmal and inhalation exposure routes have demonstrated toxicity to the liver, blood,
spleenand thymus

Not e x pe cte d to be a se nsitize r

SECTION 3 : COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name

Crude O il {Pe trole um )
N-He x ane

Ethyl Be nze ne

Xyle nes

Be nze ne

Hydroge n Sulfide

Naphthale ne
Total Sulfur:

CAS# Ingredient Percent EC Num,
8002-05-9 100 by we ight

110-54-3 <5 by Volum e

100-41-4 <3 by we ight

1330-20-7 <1 by we ight

71-43-2 <1 by we ight

7783-06-4 <0.2 by Volum e

91-20-3 0 - 0.9 by we ight

< 0.5 wt%

Crude oil, natural gas and natural gas condensate can contain minor amounts of sulfur, nitrogen and
oxygen containing organic compounds as well as trace amounts of hea v‘y metals like mercury, arsenic,
nickel, and vanadium. Composition can vary depending on the source of crude.

SECTION4 : FIRSTAIDMEASURES

Eye Confact:

Skin Contact:

Inhalation:

Ingestion:

Note to Physicians:

Other First Aid:

Most important symptoms and
effects

Immediately flush eyes with plenty of water for at least 15 to 20 minutes. Ensure adequate flushing of
the eyes by separating the eyelids with fingers. Getimmediate medical attention. Remave contacts if
present and easy to do.

Immediately wash skin with plenty of soap and water for 15 to 20 minutes, while removing
contaminated clothing and shoes.
Ge t m e dical atte ntion if irritation de ve lops or pe rsists.

Ifinhaled, remove to fresh air. If not breathinlg, give artificial respiration or give oxygen by trained  pe
rsonnel, Seek immediate medical attention, If victim is not breathing, clear airway and immediately be
ginartifidal respiration. Ifbreathing difficulties develop, oxygen should be administered by qualified pe
rsonnel. Seekimmediate medical attention.

Aspiration hazard. Do not induce vomiting or give anything by mouth because this material can enter the
lungs and cause severe lun dama?e. If victim is drowsy ar unconscious and vomiting, place on the left
side with the head down. If possible, do not leave vicim unattended and observe closely for ade
quacy ofbreathing. Seek medicalattention.

At high concentrations hydrogen sulfide may produce pulmonary edema, respiratory depression, andfor
respiratory paralysis. The ﬁrstEriority in treatment should be the establishment of adequate ventilation
and the administration of 100% oxygen. Animal studies suggest that nitrites are a useful antidote,
however, documentation of the efficacy of nitrites in humans is lacking, If the diagnosis of hydrogen
sulfide poisoning is confirmed and if the patient does not respond rapidly to supportive care, the use of
nitrites may be an effective antidote if delivered within the first few minutes of exposure. For adults the
dose is 10 mL of a 3% NaNO2 solution (0.5 gm NaNO2 in 15 mL water) LV. over 2-4 minutes. The
dosage should be adjusted in children or in the presence of anemia, and methemoglobin levels,
arterial blood gases, and electrolytes should be monitored cIoseIY.

Epinephrine and other sympathomimeticdrugs may initiate card acarrhythmias in persons exposedto
high concentrations of hydrocarbon solvents (e.g., in enclosed spaces or with deliberate abuse). The
use of otherdrugs withless arrhythmogenic potential should be considered. If sympathomimetic drugs
are administered, observe for the development of cardiac arrhythmias.

Federalregulations (29 CFR 1910.1028) specify medical surveillance pro?rams for certain exposuresto
benzene above the action level or PEL (specified in Section (i)(1)(1) of the Standard). In addition, e
mployees exposed in an emergency situation shall, as described in Section (i)(4)(i), provide a urine
sample at the end of the shift for measurement of urine phenol.

Before attempting rescue, firstresponders should be alertto the possible presence of hydrogen sulfide
, @ poisonous gas with the smell of rotten eggs, and should consider the need for respiratory prote
ction (see Section 8). Remove casualty to fresh air as quickly as possible. Immediately begin artificial
respiration if breathing has ceased. Consider whether oxygen administration is needed. Obtain medical
advice for further treatment

A cute: He adache , drowsine ss, dizzine ss, loss of coordination, disorie ntation and fatigue
Delayed: Dry sk in and possible irritation with re pe ate d or prolonge d e x posure .



SECTION 5 : FIRE FIGHTINGMEASURES



Flammable Properties:
Flash Point:

Flash Point Method:

Auto Ignition Temperature:

Lower Flammable/Explosive Linit:

Extremely flammable,
<-20°F(<-29°C)
Manual ASTM D53
Not determined.

Not determined.

Upper Flammable/Explosive Limit: Notdetermined.

Fire Fighting Instructions:

Extinguishing Media:

Protective Equipment:

Unusual Fire Hazards:

Hazardous C om bustion
Byproducts:

NEPA Ratings:
NFPA He alth:

NFPA Flam m ability:
NFPA R e activity:

Long-duration fires involving crude or residual fuel oil stored in tanks may resultina boilover. The
contents of the tank may be expelled beyond the contalnment dikes or ditches, All gersonnel should
be kept back a safe distance when a bolloveris anticipated (reference NFPA 11 or APT 2021).

For fires beyond the initial stage, emergency responders in the immediate hazard area should wear
protective clothing. When the potential chemical hazard is unknown, in enclosed or confined spaces, a
self contained breathing apparatus should be worn. In addition, wear other appropriate protective e
quipment as conditions warrant (see Section 8),

Isolate immediate hazard area and keep unauthorized personnel out. Stop spill/release if it can be
done safely. Move undamaged containers from immedlate hazard area ifit can be done safely. Water
spray may be useful in minimizing or dispersing vapors and to protect personnel. Cool equipment e
xpt}_sed to fire with water, if it can be done safely. Avoid spreading burning liquid with water used for
coaling purposes.

Dry chemical, carbon dioxide, or foam is recommended. Water spray is recommended to cool orprotect
exposed materials or structures. Carbon dioxide can displace oxygen. Use caution when applying
carbon dioxide in confined spaces. Simultaneous use of foam and water on the same surface iIs to be
avoided as water destroys the foam. Water may be ineffective for extinguishment, unless used under
favorable conditions by experienced fire fighters.

Asinany fire, wear Self-Contained Breathing Apparatus (SCBA), MSHA/NIOSH (approvedorequivalent)
andfull protective gear.

This material can be ignited by heat, s parks, flames, or other sources of ignition (e.q., static electricity,
pilotlights, mechanical/electrical equipment, and electronic devices such as cell phones, computers,
calculators, and pagers which have not been certifiedas intrinsically safe),

Vapors may travel considerable distances toa source of ignition where they can ignite, flash back, or
explode. May create vapor/air explosion hazard Indoors, in confined spaces, outdoors, orin sewers,
This product will float and can be reignited on surface water.

Vapors are heavier than air and can accumulate in low areas. If containeris not properly cooled, itcan
rupture in the heat of a fire,

Combustion may yield smoke, carbon monoxide, and otherproducts of incomplete combustion.
Hydrogen sulfide and oxides of nitrogen and sulfur may also be formed.

Hazardous combustion/decomposition products, including hydrogen sulfide, may be released by this m
atetrial when exposed to heat or fire. Use caution and wear protective clothing, including respiratory
prote ction.

SECTION 6 : ACCIDENTAL RELEASE MEASURES

Personnel Precautions:

Environmental Precautions:

Methods for contalnment:

Methods for cleanup:

Extremely flammable,

Spillages of liquid product will create a fire hazard and may form an explosive atmosphere, Keep all
source s of ignition and hot m e tal surface s away from spill/re e ase if safe to do so. The use of
exrlosion-proofelectrical equigmentis recommended. May contain or release poisonous hydrogen
sulfide gas. If the presence of an%erous amounts of H2S around the spilled productis suspected,
additional or special actions may be warranted, includiqg access restrictions and use of protective e
quipment. Stay upwind and away from spill/release. Avoid direct contact with material, Forlarge
spillages, noti}ly persons down wind of the spill/release, isolate immediate hazard area and keep
unauthorized personnel out. Wear appropriate protective equipment, including respiratory protection,
as conditions warrant (see Section 8). See Sections 2 and 7 for additional information on hazards and
precautionary measures.

Stop spill/release if it can be done safely. Preventsi)illed material from entering sewers, storm drains,
otherunauthorized drainage systems, and natura waterways. Use foam on spills to minimize vapors.
Use water sparingly to minimize envirenmental contamination and reduce disposal requirements. If
spill occurs on water notify appropriate authorities and advise shipping of any hazard. Spills into or
upon navigable wate rs, the contiguous zone , or adjoining shore line s that cause a she e n or
discoloration on the surface of the water, may require notification of the National Response Center
(phone number800-424-8802).

Dike far ahead of spill for later recovery or di?osal. Absorb spill with inert material such as sand or ve
rmiculite, and place in suitable container for disposal. Recommended measures are based on the m
ost likely spillage scenarios for this material; howeverlocal conditions and regulations may influence or
limit the choice of appropriate actions to be taken, Notify relevant authorities in accordance with all
applicable regulations.

Immediate cleanup of any spill is recommended. If spilled on waterremove with appropriate methods
(e.g. skimming, booms or absorbents). In case of soil contamination, remove contaminated soil for
remediation or disposal, in accordance with local regulations.

SECTION 7 : HANDLING and STORAGE

Handling:

Extremely Flammable.

May vaporize e asily at am bie nt te m_Fe rature s, Ke e p away from ignition source s such as
heat/sparks/open flame - No smoking. Take precautionary measures against static discharge.
Nonsparking tools should be used. The vapor is heavier than air and may create an explosive mixture
of vapor and air. Beware of accumulation in confined spacesand low lying areas. Open container slowly
torelieveany Fressure.

Obtain special instructions befare use, Do not handle until all safety precautions have been read and
understood. May contain or release dangerous levels of hydro%n sulfide. Do not breathe vapors or
mists, Wear protective gloves/clothing and eye/face protection, Wash thoroughly after handling. Use



Storage:

SpecialHandling Procedures:

Hygiene Practices:

good personal hygiene practices and wear appropriate personal protective equipment (see section 8).

Iectrostaticcharge may accumulate and create a hazardous condition when handling or processing this
material. Toavoidfire or exglosion, dissipate static electricity during transfer by grounding and bonding
containers and equipment before transferring material. The use ofexgosion-proofelectrical equipment
is recommended and may be required (see appropriate fire codes). Refer to NFPA-70 and/or APIRP
2003 for specificbonding/grounding requirements. Do not enter confined spaces such as tanks or pits
without following proper entry procedures such as ASTM D-4276 and 29CFR 1910, 146. Do not wear
contaminated clothing or shoes. Keep contaminated clothing away from sources of ignition such as
sparks oropen flames,

This material may contain or release poisonous hydrogen sulfide gas. Ina tank, barge, or other closed
container the vapor space above this material may accumulate hazardous concentrations of hydrogen
sulfide. Check atmosphere for oxygen content, H2S, and flammability prior to entry. Keep container(s)
tightly closed and properly labeled. Use and store this material in cool, dry, well-ventilated areas away
from heat, direct sunlight, hot metal surfaces, and all sources of ignition. Store only in approved
containers. Post area "No Smoking or Open Flame." Keep away from any incompatible material (see Se
ction 10). Protect container(sg against physical damage. Outdoor or detached storage is preferred.
Indoor storage should meet ISHA standards and appropriate fire codes.

"Empty" containers retain residue and may be dangerous. Do not pressurize, cut, weld, braze, solder,
drill,é;rind, or expose such containers to heat, flame, sparks, or other sources of ignition. They may e
xplode and cause injury or death. "Empty” drums should be completely drained, properly bunged, an
promptly shipped to the suppller or a drum reconditioner. All containers should be disposed ofinan e
nvironmentally safe mannerand in accordance with governmental regulations. Before working onorin
tanks which contain or have contained this material, referto OSHA regulations, ANSI Z49.1, and other
references pertaining to cleaning, repairing, welding, or other contemplated operations

Mercury and other heavy metals may be present in trace quantities in crude oil, raw natural gas, and
condensates. Production and processing of these materials can lead to "drop-out” of elemental m
ercuryin enclosed vessels and pipe work, typically at the lowcroint of any process equipment because of
its density. Mercury may also occur in other process system deposits such as sludges, sands, scales,
waxes, and filter media. Personnel engaged in work with equipment where mercury deposits might
occur (confined space Ent?, sampling, ogenin drain valves, draining process lines, etc), may be e
xposed toa mercury hazard (see sections 3 and 8).

Wash thoroughly afterhandling. Do not eat, drink or smoke when using this product. Contaminated
work clothing should not be allowed out of the workplace.

SECTION 8 : EXPOSURE CONTROLS, PERSONAL PROTECTION- EXPOSURE GUIDELINES

Engineering Controls:

Eye/Face Protection:
Skin Protection Description:

Hand Protection Description:

Respiratory Protection:

Other Protective:

PPE Pictogram s:

EXPO SUR E GUIDELINES
Crude Ojl (Petroleum) :
Guideline User Defined:

N-Hexane :
Guideline ACGIH;

Guideline OSHA:

Ethy| Benzene :
Guideline ACGIH:

Guideline OSHA:

Xylenes :
Guideline ACGIH:

Benzene :
Guideline ACGIH:
Guideline QSHA:

Guideline User Defined:

Useappropriate engineering controlsuch as process enclosures, localexhaust ventilation, orother e
ngineering controls to control airborne levels befow recommended exposure limits. Good general ve
ntilation should be sufficient to control airborne levels. Where such systems are not effective wear
suitable personal protective e?‘uipment, which performs satisfactorily and meets 0 SHA or other re
cognized standards. Consult withlocal procedures for selection, training, inspection and maintenance of
the personal protective equipment.

Wear appraopriate protective glasses or splash goggles as described by 29 CFR 1910, 133, 0SHAeye
andface protectionregulation, orthe European standard EN166.

Wear appropriate protective gloves and otherprotective apparelto prevent skin contact. Consult
manufacturer's data for permeability data.

Suggested pratective materials; Nitrile

Where there is potential for airborne exposure to hydrogen sulfide (H2S) above exposure limits, a
NIOSHapproved, self-contained breathin?]ap ratus (SCBA) or equivalent operatedin a pressure
demand or other positive pressure mode should be used. Under conditions where hydrogen sulfide
(H2S) is NOT detected, a NIOSH certified air purifying respirator equipped with organic vapor
cartridges/canisters may be used.
Aresrlratory protection program that meets oris equivalentto OSHA 29 CFR 1910.134 and ANSI Z88.2
should be followed whenever workplace conditions warranta respirator's use. Air purifying respirators
provide limited protection and cannot be used in atmospheres that exceed the maximum use
concentration (as directed by regulation or the manufacturers instructions), in oxygen deficient (less
Eha?t g?lg IEzﬁ)rcenlz oxygen) situations, or underconditions that are immediately dangerous to life and
eal .
Ifbenzene concentrations equal or exceed applicable exposure limits, OSHA re% irements for personal
protective equipment, exposure monitoring, and training may apply (29CFR191 .1028 - Benzene).
Workplace monitoring plans should consider the possibility that eavnmetals such as mercury may
concentratein processing vessels and equipment presenting the possibility of exposure during various
sampling and maintenance operations. mplementappmfriate respiratory protection and the use of
otherprotective equipment as dictated by monitoring results (See Sections 2 and 7).

Facilities storing or utilizing this material should be equipped withan eyewash and a deluge shower
safety station.

Y

ConocoPhillips Guidelines
TWA:100 mg/m3 -8 hr

Skin: Yes.
TLV-TW A: 50 ppm
PEL-TWA: 500 ppm

TLV-TWA: 20 ppm
PEL-TWA: 100 ppm

TLV-STEL: 150 ppm
TLV-TWA: 100 ppm

Skin: Yes.

TLV-STEL: 2.5 ppm
TLV-TW A: 0.5 ppm
PEL-TWA: 1 ppm
PEL-STEL: 5 ppm
ConacoPhillips Guidelines



Hydrogen Sulfide :
Guideline ACGIH:

Guideline OSHA:

Guideline User Defined:

Naphthalene :
Guideline ACGIH:

Guideline OSHA:
Note:

TW A: 0.2 m g/m 3 (as total of 17 PNA's m e asure d by NIO SH Me thod 5506)

TLV-STEL: 5 ppm

TLV-TWA: 1 ppm

TLV-TW A: 1 ppm

TLV-STEL: 5 ppm

PEL-Ceiling/Peak: 20 ppm

PEL-C e iling/Pe ak : 50 ppm Pe ak
ConocoPhillips Guidelines

TWA:5 pgm 8hr

TW A: 2.5 ppm 12hr

STEL: 15 ppm

Skin: Yes.

TLV-STEL: 15 ppm

TLV-TW A: 10 ppm

PEL-TWA: 10 ppm

Suggestions provided in this section for exposure control and specifictypes of protective equipmentare

basedon readily available information. Users should consult with the specificmanufacturerto confirmthe

ﬁerformance of their protective equipment. Specific situations may require consiltation with industrial
ygiene, safety, or engineering professionals.

State, local orotheragencies or advisory groups may have established more stringent limits, Consultan
industrial hygienist or similar professional, or your local agencies, for further information.

SECTION 9 : PHYSICAL and CHEMICAL PROPERTIES

Physical State:

Color:

Odor:

OdorThreshold:

Boiling Point:

Melting Point;

Density:

Spedific Gravity:

Solubility:

Vapor Density:

Vapor Pressure:

Percent Volatile:

Evaporation Rate:

pH:

Viscosity:

S

Flash Point:

Flash Point Method:

Auto Ignition Temperature:
Note:

Liquid.

Amberto Black

Petroleum. Rotten egg / sulfurous

Not determined.

70to 110 °F( 21 to 43 °C)

Not determined.

5.83-8.58 Ibs/gal Bulk

0.7-1.03 @ 60°F (15.6°C) Reference water =1
Negligible solubility in water.
>1(air=1})

8.5-15 psia (Reid VP) @ 100°F (37.8°C)
Not determined.

Not determined.

Not applicable.

Not determined.

Not de te rm ine d.

<-20°F (<-29°C)
Manual ASTM D53

Not determined.

Unless otherwise stated, values are determined at 20°C (68°F)and 760 mm Hg (1 atm). Data represent
typical values and are not intended to be specifications.

SECTION 10 : STABILITY and REACTIVITY

Chemical Stability:

Hazardous Polymerization:
Conditions to Avoid:
Incompatible Materials:

Special Decomposition Products:

Stable under normal ambient and anticipated conditions of use.

Hazardous Polymerization does not occur.

Avoid high temperatures and all sources of ignition. Prevent vapor accumulation.
Avoid contact with strang oxidizing agentsand strong reducing agents.

Thermal decomposition or combustion may liberate carbon oxides, aldehydes, and othertoxicgasesor
vapors

SECTION 11 : TOXICOLOGICAL INFORMATION

Eye:
Skin:

Ingestion:

Carcinogenicity:

Administration into the eye - Rabbit Standard Draize test : 100 mg [ Mild ] (RTECS)

Administration onto the skin - Rabbit LD50 - Lethal dose, 508ercent kill : >2000 mg/kg [ Details of
toxiceffects not reported other than lethal dose value ] (RTECS)

Oral - Rat LD50 - Lethal dose, 50 percent kill : >4300 mg/kg [ Details of toxic effects not reported
otherthan lethal dose value

Oral -Rat LD50 - Lethal dose, 50 percent kill : >5000 ma/kg [ Gastraintestinal - Hypermotility,
diarrhea ] (RTECS)

May cause cancer Chronica%plicatlon of crude oil to mouse skin resulted in an increased incidence of
skin tumors. IARC concluded in its Crude Oll Monograph that there is limited evidence of



Mutagenicity:
Reproductive Toxicity:

0O the r Tox icological Inform ation:

N-Hexape :
Eye:
Inhalation:

Ingestion;

Reproductive Toxicity:

Neurological Effects:

Ethyl Benzene ;
Eye:
Skin:

Inhalation:

Ingestion:

Carcinegenicity:
Xvlenes :

Eye:

Skin:
Inhalation:
Ingestion:

Reproductive Toxicity:

Other Toxicological Information:
Benzene :

Eye:

Skin:

Inhalation:

Ingestion:

Carcinogenicity:

carcinogenicity in animals, and that crude oil is not classifiable as to its carcinogenicity in humans
(Group 3). It has not been listed as a carcinogen by NTP or OSHA.

Inadequate information available.

Administration into the eye - Rabbit Standard Draize test : 10 mg [ Miid ] (RTECS)

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 48000 ppm/4H [ Details of toxic effects
notreported other than lethal dose value ]

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 627000 mg/m3/3M [ Details of taxic
effects not reported otherthan lethal dose valueg(RTECS)

Oral - Rat LD50 - Lethal dose, 50 percent kill : 15840 mg/kg [ Details of toxic effects not reported
otherthan lethal dose value f

Oral -Rat LD50 - Lethal dose, 50 percent kill : 29700 mg/kg [ Behavioral - Somnolence (?eneral
de pre sse d activity) Gastrointe stinal - C hange s in structure or function of salivary glands
Gastraintestinal - Hypermotility, diarrhea 1(RTECS)

Prolonged exposure to high concentrations of n-hexane (>1,000 ppm ) resultedin decreaseds perm
countand degenerative changes in the testes of rats but not those of mice.

Excessive exposure to n-hexane can resultin per‘irheral neuropathies. The initial symptoms are sym
metrical sensory numbness and paresthesias of distal portions of the extremities. otor weakness is
typically observed in muscles of the toes and fingers but ma(zjy also involve muscles of the arms, thighs
and forearms. The onset of these symptoms may be delayed for several months to a year after the be
ginning of exposure. The neurotoxic properties of n-hexane are potentiated by exposure to methyle
thyl ketone and methyl isobutyl ketone.

Administration Into the eye - Rabbit Standard Draize test : 500 mg [ Severe 1(RTECS)

Administration onto the skin - Rabbit LD50 - Lethal dose, 50 percent kill : 17800 ul/kg [ Details of
toxic effects not reported other than lethal dose value ]

Administration onto the skin - Rabbit LD50 - Lethal dose, 50 é:ercent kill : >5000 mg/kg [ Details of
toxiceffects notreported other than lethal dese value ] (IQTE S)

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 55000 mg/m3/2H [ Details of toxic

effects not reported otherthan lethal dose vaiue (RTECS

In rats and mice exposedto 0, 75, 250, or 750 Ppm ethyl benzene in a two year inhalation study there
was mild damage to the kidney (tubular hype? asia), liver (eosinophilio foci, hypertrophy, necrosis),
lung (alveolar epithelium metaplasia?, thyroi E‘h gerplasia), thyroid (hyperplasia) and pituitary (hype
rplasia). In animal models (particularly rats), et y¥ enzene affects the auditory function mainly inthe
cochlear mid-frequency range and ototoxicity was observed after combined exposure to noise and e
thyl benzene. There is no evidence of either ethyl benzene-induced hearing losses or ototoxicity with
combined exposure to ethyl benzene and noise in waorkers.

Oral - Rat LD50 - Lethal dose, 50 percent kill : 3500 mg/kg [ Liver - Other changes
Kidney/Ureter/Bladder - Other changes ]

Oral - Rat LD50 - Lethal dose, 50 percent kill : 3500 mg/kg [ Details of toxic effects not reported other
than lethal dose value ] { RTECS)

Rats and mice exposed to 0, 75 250, or 750 ppm ethyl benzene in a two yearinhalation study de
monstrated limited evidence of 'kldney, liver, and lung cancer. Ethyl benzene has been Jisted asa
possible human carcinogen by 1ARC.

Administration into the eye - Rabbit Standard Draize test : 87 mg [ Mild ]
Adm inistration into the e ye - R abbit Standard Draize te st : 5 m g/24H [ Severe ) (RTECS)

Administration onto the skin - Rabbit LD50 - Lethal dose, 50 8ercent kill : >1700 mg/kg [ Details of
toxic effects not reported otherthan lethal dose value J{RTECS)

Inhalation - Rat LC50 - Lethal concentration, 50 é)ercent kill : 5000 ppm/4H [ Details of toxic effects
not reported other than lethal dose value 1(RTECS)

Oral -Rat LD50 - Lethal dose, 50 percent kil : 4300 mg/kg [ Liver - Other changes
Kidney/Ureter/Bladder - Other changes ] (RTECS)

Both mixed xylenes and the individual isomers produced limited evidence of developmental toxicity in
Iaborato?animals. Inhalation and oral administration of xylene resulted in decreased fetal weight,
increased incidences of delayed ossification, skeletal variations and resorptions, but no evidence of te

ratogenicity.
Rats exposed to xylenes at 800, 1000 or 1200 ppm 14 hours daily for 6 weeks demonstrated high

frequency hearing loss. Another study in rats exposed to 1800 ppm 8 hours dally for 5 days de
monstrated middle frequency hearing loss.

Administration into the eye - Rabbit Standard Draize test ; 88 mg [ Moderate ] Adm
inistration into the eye - Rabbit Standard Draize test : 2 mg/24HT Severe ] (RTECS)

Administration onto the skin - Rabbit LD50 - Lethal dose, SOéJercent kill : >9400 uL/kg [ Details of
toxiceffects not reported other than lethal dose value ] (RTECS)

Inhalation - Rat LC50 - Lethal concentration, 508ercent kill : 10000 ppm/7H [ Details of toxic effacts
notreported other than lethal dose value 1(RTECS)

Oral - Rat LD50 - Lethal dose, 50 percent kill : 930 mg/kg [ Behavioral - Tremor Behavioral -
Convulsions or effect on seizure threshold ]

Oral - Rat LD50 - Lethal dose, 50 percent kill : 1 mL/kg [ Details of toxic effects not reported other
than lethal dose value

Oral -Rat LD50 - Letha] dose, 50 percent kill : 1800 mg/kg [ Details of toxic effects not reported other
than lethal dose value1

Oral - Rat LD50 - Letha
ecording from peripheral motor nerve Blood - Changes’in otherce
hangesinleukocyte (WBC) count ] (RTECS)

Benzene is an animal carcinogen and is known to produce acute myelogenous leukemia (a form of
cancer) in humans. Benzene has been identified as a human carcinogen by IARC, the US National
Toxicology Program and the US-Occupational Safety and Health Administration.

dose, 50 percent kill : 6400 mg/kg [ Periﬁheral I\Zerve andeg;\a?ti%n -CR
count (unspecifie ood -



Mutagenicity:

Reproductive Toxicity:

Other Toxicological Information:

Hydrogen Sulfide :

Inhalation:

N lene :
Skin:

Ingestion:

Carcinogenicity:

Benzeneexposure has resulted inchromosomal aberrations inhuman | mphocytes and animal bone
marrow cells. Expasure has also been associated with chromosomal a errations in sperm cells in
human and animal studies.

Some studies in occupationally exposed women havesuggested benzene ex_|posure increasedriskof m
iscarriage and stillbirth and decreased birth weight and gestational age. The size of the effects dete
cted in these studies was small, and ascertainment of exposure and outcome in some cases relied on se
If-reports, which may limitthe reliability of these results.

Prolonged or repeated exposures to benzene vapors can cause damage to the blood and blood
forming organs, including disorders like leukopenia, thrombocytapenia, and aplastic anemia,

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 444 ppm [ Lungs, Thorax, or Respiration
_-Othercga] nges Gastrointestinal - Hypermotility, diarrhea Kidney/Ureter/Bladder - Urine volume
increase

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 820 mg/m 3/3H [ Details of toxic effects
notreported other than lethal dose value ]

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 700 mg/m3/4H [ Detalls of toxic effects
notreported other than lethal dose vaiue ]

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 470 mg/m3/6H [ Details of toxiceffects
not reported other than lethal dose value ]

Inhalation - Rat LC50 - Lethal concentration, 50 percent kill : 444 ppm/4H [ Details of toxic effects not
reported otherthan lethal dose value ] ( RTE(fS)

Administration onto the skin - Rat LD50 - Lethal dose, 50 percent kill : >2500 mg/kg [ Details of toxic
effects not reported other than lethal dose value ]

Administration onto the skin - Rabbit LD50 - Lethal dose 50 percent kill : >20 gm/kg [ Details of toxic
effects not reported otherthan lethal dose value 1 (RTECS'.)

Oral - Rat LD50 - Lethal dose, 50 percent kill : 490 mg/kg [ Details of toxic effects not reported other
than lethal dose value ] RTEéS)

Naphthalene has been evaluated in two year inhalation studies in both rats and mice. The US National
Toxicology Program (NTP) concluded that thereis dear evidence of carcinogenicity in male and female
rats based on increased’incidences of respiratory epithelial ade nomas and olfactor: epithelial ne
uroblastomas of the nose. NTP found some evidence of carcinogenicity in female mice (alveolar ade
nomas) and no evidence of carcinogenicity in male mice. Naphthalene has been identified as a
carcinogen by IARCand NTP.

SECTION 12 : ECOLOGICAL INFORMATION

Ecotoxicity:

Environmental Fate:

Bioaccumulation:
Biodegradation:

Mobility In Environmental Media:

Experimental studies of acute aquatic toxicity show values for crude oil in the range of 2 to over 100

mg/L. These values are consistent with the Eredicted aquatic toxicity of these substances based on

theirhydrocarbon comlpositions. Crude oil should be regarded as harmful toa vaticorganisms, with

Ehe p_otgnttizal to cause long term adverse effects in the aquatic environment, Classification: H411; C
ronic Cat 2.

Persistence perIOPC Fund definition: Persistent

Log Kowvalues measured for the I:jydrocarbon comﬁonents ofthis material range from less than 2 to
greaterthan 6, and therefore would be regarded as having the potential to bioaccumulate.

Most crude oils are notregarded as readily biodegradable. Most of the non-volatile constituents are
inherently biodegradable; some ofthe highest motecular weight components are persistentin water,

Crude oil spreads as a film on the surface of water, facilitating loss of its lighter com ponents by
volatilization. In air, the volatile hydrocarbons un, ergo photodegradation by reaction with hydroxyl
radicals with half-lives varying from 0.5 days for n-dode cane to 6.5 days for benzene. The lower m
olecular weight aromatic hydrocarbons and some polar compounds have low but significant water
solubility. Soeme higher molecular weight compounds are removed by emulsification and these also
slowlyblodegrade; others adsorb to sedimentand sink. Afurtherremoval pracess from water involving
the heavierfraction is agglom eration to form tars, some of which sink.

SECTION 13 : DISPOSAL CONSIDERATIONS

Waste Disposal:

RCRA Number:

Consult with the US EPA Guidelines listed in 40 CFR Part 261.3 for the classifications of hazardous
waste priorto disposal. Furthermore, consult withyour state and local waste requirements orguidelines, if
ap_,(:jlici'.able, to ensure compliance. Arrange disposal in accordance to the EPA and/or state and local
uide lines.
he generator of a waste is always responsible for making properhazardous waste determinations and
nheeds to consider state and local requirements in addition to federal regulations.
This material, if discarded as praduced, would not be a federall{ regulated RCRA "listed" hazardous
waste. However, it would likely be identified as a federally requlated RCRA hazardous waste for the
following characteristic(s) shown below. See Sections 7 and 8 arinformation on handling, storage and
personal protection and Section 9 for physical/chemical properties. Itis possible that the material as
Rroduce contains constituents which are not required to be listed in the MSDS but could affect the
azardous waste determination. Additionally, use which results in chemical or physical change of this
material could subjectit to regulation as a hazardous waste,
Containercontents should be completely used and containers should be emptied priorto discard.
Containerresidues and rinseates could be considered to be hazardous wastes.

EPAWaste Number(s)» D001 -Ignitability characteristice D018 -Toxicitycharacteristic (Benzene)

SECTION 14 : TRANSPORT INFORMATION

DOT Shipping Name:
DOT UN Number:
DOT Hazard Class:
DOT Packing Group:

IATA Shipping Name:

Petroleum crude oil
UN1267

3

1

Petroleum crude oit



IATAUN Number:
IATA HazardClass:
IATAPacking Group:

IMDG UN NUmber :
IMDG Shipping Name :
IMDG Hazard Class ;

IMDG Packing Group :
Notes :

UN1267
3
I

UN1267
Petroleum crude oil
3

I
U.S. DOT compliance requirements may apply. See 49 CFR 171.22, 23 & 25.

Iftransported in bulk by marine vessel in international waters, product is being carried underthe scope of

MARPOLAnnexI.

SECTION 15 : REGULATORY INFORMATION

Se ction 311/312 Hazard
C ate gorie s:

California PROP 65:

Canada WHMIS:

Crude Oil (Petraleum) :

TSCAInventory Status:
Canada DSL:
N-Hexane :
TSCAInventory Status:
Section 313;
Canada DSL:

nzene :
TSCAlInventory Status:
Section 313:
California PROP 65:
Canada DSL:
Xvienes :
TSCAInventory Status:
Section 313:
Canada DSL:
Benzene :
TSCAlInventory Status:
Section 313:
California PROP 65
Canada DSL:
H n Sulfj
TSCAInventory Status:
Section 302 EHS:
Section 304 RQ:
Canada DSL:
Naphthalene :
TSCAlInventory Status:
Section 313:
California PROP 65:
Canada DSL:

Acute He alth: Ye s
ChronicHealth: Yes
Fire Hazard: Ye s
Pressure Hazard: No
Reactive Hazard: No
This material may contain detectable quantities of the following chemicals, known tothe Stateof C
alifornia to cause cancer, birth defects or otherregroductjve harm, and which may be subject to the
warning requirements of California Proposition 65 (CA Health &éafety Code Section 25249.5):
Various Palycyclic Aromatic Hydrocarbons: Skin Cancer
Tolue ne : De ve lopm e ntal Tox icant, Fe m ale R e productive Tox icant

WHMIS Hazard Class:
B2 - Hammable Liquids
D2A, D2B

Listed
Listed

Listed
EPCRA - 40 CFR Part 372 - (SARATitle I1I) Section 313 Listed Chemical. : 1.0% de minimis
Listed

Listed

EPCRA - 40 CFR Part 372 - (SARA Title 1) Section 313 Listed Chemical.: 0.1% de minimis
Listed: cancer.

Listed

Listed
EPCRA - 40 CFR Part 372 - (SARATitie III) Section 313 Listed Chemical.: 1.0% de minim is
Listed

Listed

EPCRA -40 CFR Part 372 - (SARA Title III) Section 313 Listed Chemical.: 0.1% de minimis
Listed: developmental.

Listed

Listed
TPQ 5001b
1001b
Listed

Listed

EPCRA - 40 CFR Part 372 - (SARA Title IIT) Section 313 Listed Chemical.: 0.1% de minimis
Listed: cancer.

Listed

SECTION 16 : ADDITIONALINFORMATION

HMIS Health Hazard:
HMIS Fire Hazard:
HMIS Reactivity:

2%



HMIS Personal Protection:
Guide toAbbreviations:

Disclaimer;

X

ACGIH = American Conference of Governmental Industrial Hygienists;
CASRN =Chemical Abstracts Service Registry Number;

CEILING = Ceiling Limit (15 minutes);

CERCLA =The Comprehensive Environmental Response, Compensation, and Lia bility Act;
EPA = Environmental Protection Agency;

GHS = Globally Harm onize d Systé m ;

IARC = International Agency for Research on Cancer;

INSHT = National Institute for Health and Safety at Work;

I0PC = International Oil Pollution Compensation;

LEL = Lawer Explosive Limit;

NE = Not Established;

NFPA = National Fire Protection Association;

NTP = National Toxicology Program;

0 SHA = 0 ccupational Safe ty and He aith Adm inistration;

PEL = Pe rm issible Ex posure Lim it (O SHA);

SARA = Superfund Amendments and Reauthorization Act;

STEL =Short Term Exposure Limit (15 minutes);

TLV = Thre shold Lim it Value (AC GIH);

TWA=Time Weithed Average {8 hours);

UEL = UpperExplosive Limit;

W HMIS = Work e r Hazardous Mate rials Inform ation Syste m (C anada)

The information presented in this Safety Data Sheet is based on data believed to be accurate as of the
date this Safety Data Sheet was prepared. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS
FOR ANY PARTICULAR PURPO SE, OR ANY OTHER WARRANTY IS EXPRESSED OR IS TO BE IMPLIED
REGARDING THE ACCURACY OR COMPLETENESS OF THE INFORMATION PROVIDED ABOVE, THERESULTS
TO BEOBTAINED FROM THE USE OF THIS INFORMATION OR THE PRODUCT, THE SAFETY OF THIS
PRODBUCT, OR THE HAZARDS RELATED TO ITS USE, No responsibility is assumed for any damaﬁle or
injury resulting from abnormal use or from any failure to adhere to recommended practices. The
information provided above, and the product, are furnished on the condition that the person receiving
them shall make their own determination as to the suitability of the product for their particular purpose
and on the condition that they assume the risk of their use. In addition, no authorization is given nor
implied to practice any patented invention without a license.



Safety Data Sheet

Section 1: Identification

Product identifier

ProductName -Natural Gas

Synonyms .Naturalgas-dry; Pipelinegas

SDS Number/Grade . NG2008-01

Relevant identified uses of the substance or mixture and uses advised against

Recommended use . Residential, commercial and industrial heating, industrial feedstock, power generation

andvehicletransportation
Details of the supplier of the safety data sheet
Manufacturer Cunningham Energy, LLC
3230 Pennsylvania Ave
Charleston, WV 25302
(304) 344-9291

Emergency telephone number

Manufacturer Steve Rhodes
(843) 446-9698

Section 2: Hazard Identification

United States (US)
According to OSHA 29 CFR 1910.1200 HCS

Classification of the substance or mixture

OSHA HCS 2012 . Flammable Gases 1- H220
Compressed Gas - H280
Simple Asphyxiant
Label elements
OSHA HCS 2012

DANGER

©

Hazard statements . Extremely flammable gas - H220
Contains gas under pressure; may explode if heated - H280
May displace oxygen and cause rapid suffocation.



Precautionary statements

Prevention .Keep away from heat, sparks, open flames and/or hot surfaces. - No smoking. - P210

Response . Leaking gas fire: Do not extinguish, unless leak can be stopped safely. - P377
Eliminate all ignition sources if safe to do so. - P381



Storage/Disposal . Protect from sunlight. Store in a well-ventilated place. - P410+P403

Other hazards

OSHA HCS 2012 . Under United States Regulations (29 CFR 1910.1200 - Hazard Communication
Standard), this product is considered hazardous.

Section 3 - Composition/Information on Ingredients

Substances
. Material does not meet the criteria of a substance.
Mixtures
Composition
. - Classifications According to
0,
Chemical Name Identifiers % LD50/LC50 Regulation/Directive
OSHA HCS 2012: Flam. Gas 1; Press. Gas -
- . | 0, )
Methane CAS:74-82-8 93.5% | NDA Comp; Simp. Asphyx
OSHA HCS 2012: Flam. Gas 1; Press. Gas -
Ethane CAS:74-84-0 3.8% NDA Comp., Simp. Asphyx.
. CAS:7727- OSHA HCS 2012: Press. Gas - Comp.; Simp.
Nitrogen 37.9 1.2% | NDA Asphyx.
OSHA HCS 2012: Flam. Gas 1; Press. Gas -
Propane CAS:74-98-6 1% NDA Comp., Simp. Asphyx.
Lo CAS:124-38- Inhalation-Rat LC50 « 470000 ppm | OSHA HCS 2012: Press. Gas - Comp.; Simp.
Carbon dioxide 9 0.3% 30 Minute(s) Asphyx.
Inhalation-Rat LC50 » 658000 OSHA HCS 2012: Flam. Gas 1; Press Gas -
" - - 0, ’
iSobutane bt 0.1% mg/m? 4 Hour(s) Comp.; Simp. Asphyx.
Butane CAS:106-97- 0.1% Inhalation-Rat LC50 « 658 g/m?® 4 OSHA HCS 2012: Flam. Gas 1; Press Gas -
utan 8 -7 f Hour(s) Comp.; Simp. Asphyx.
N I - i | . 3
Pentane CAS:109-66- | _ ) 4o, | Inhalation-RatLCS0 - 364 g/m* 4§ 510 Hes 2012: Exposure limit(s)
0 Hour(s)
CAS:110-54- o Inhalation-Rat LC50 » 627000 . S
Hexane 3 <0.1% mg/m* 3 Minute(s) OSHA HCS 2012: Exposure limit(s)
2-Methylbutane (In . B Inhalation-Rat LC50 » 280000 . -
Liquid form) CAS:78-78-4 | <0.1% mg/m?® 4 Hour(s) OSHA HCS 2012: Exposure limit(s)
Ingestion/Oral-Rat LD50 « 4729
2-Propanethiol, 2- . < ma/kg . -
methyk- CAS:75-66-1 30ppm | Inhalation-Rat LC50 » 22200 ppm 4 OSHA HCS 2012: Exposure limit(s)
Hour(s)
Methyl ethyl sulfide gAS‘624'89' < 8ppm | NDA OSHA HCS 2012: Exposure limit(s)
- - i - . 3
Hydrogen sulfide 533'7783 < 5ppm :j';ﬁ'i‘;’” Rat LC50 + 700 mg/m®4 | opia HES 2012: Exposure limit(s)

All percentages provided are approximate.

Section 4: First-Aid Measures




Description of first aid measures

Inhalation . IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

breathing. Administer oxygen if breathing is difficult. Give artificial respiration if victim
is not breathing. If signs/symptoms continue, get medical attention.

Skin . Although exposure is unlikely, in case of contact immediately flush skin with running
water. If skin irritation develops get medical advice/attention.

Eye . First aid is not expected to be necessary if material is used under ordinary conditions
and as recommended. If irritation develops and persists, get medical attention.

Ingestion .Ingestion is not considered a potential route of exposure,

Most important symptoms and effects, both acute and delayed
- Referto Section 11 - Toxicological Information.

Indication of any immediate medical attention and special treatment needed
Notes to Physician . All treatments should be based on observed signs and symptoms of distress in the

patient. Consideration should be given to the possibility that overexposure to materials
other than this product may have occurred. A potential health hazard associated with

this gas is anoxia.

Section 5: Fire-Fighting Measures

Extinguishing media
Suitable Extinguishing Media . Dry Chemical, (Potassium Bicarbonate based *Purple K* most effective), Carbon
dioxide, Water.

Unsuitable Extinguishing . No data available
Media

Special hazards arising from the substance or mixture

Unusual Fire and Explosion . EXTREMELY FLAMMABLE
Hazards Will form explosive mixtures with air.
Vapors may travel to source of ignition and flash back.

Cylinders exposed to fire may vent and release flammable gas through pressure relief

devices.
Containers may explode when heated.
Ruptured cylinders may rocket.

Hazardous Combustion . No data available
Products
Advice for firefighters

. Gas fires should not be extinguished unless flow of gas can be stopped.
Only authorized personnel should turn off valves or attempt repairs.
Fire crews should wear self-contained breathing apparatus (SCBA).

Natural gas is lighter than air and will vent upward but special consideration should be

given to areas that may trap or contain explosive concentrations including areas of
potential migration underground orthrough structures.

Water mist may be used to cool surrounding structures including compressed gas
cylinders or tanks.

Section 6 - Accidental Release Measures

| =]

Personal precautions, protective equipment and emergency procedures

Personal Precautions . Do not touch damaged containers or spilled material unless wearing appropriate
protective clothing. Do not touch or walk through spilled material. Ventilate the area
before entry.

Emergency Procedures . ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate

area). As an immediate precautionary measure, isolate spill or leak area for at least
100 meters (330 feet) in all directions. Stop leak if you can do it without risk. Keep

unauthorized personnel away. Keep out of low areas. Stay upwind. LARGE SPILL:




Consider initial downwind evacuation for at least 800 meters (1/2 mile)

Environmental precautions
. Preventspreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up
. All equipment used when handling the product must be grounded.

Containment/Clean-up

Measures

Stop leak if you can do it without risk. )
If possible, turn leaking containers so that gas escapes rather than liquid.

Use water spray to reduce vapors; do not put water directly on leak, spill area or

inside container.

Do not direct water at spill or source of leak.
Isolate area until gas has dispersed.

Section 7 - Handling and Storage

Precautions for safe handling
. Keep away from heat and ignition sources — No Smoking. Take precautionary

Handling

Storage

measures against static charges. All equipment used when handling the product must
be grounded. Use only non-sparking tools. Use only with adequate ventilation.
Ventilate closed spaces before entering. Be aware of any signs of dizziness or fatigue,
especially if work is done in a poorly ventilated area; exposures to fatal concentrations
of this gas mixture could occur without any significant warning symptoms, due to
olfactory fatigue or oxygen deficiency. Cylinders should be firmly secured fo prevent

falling or being knocked-over. Use explosion-proof - electrical, ventilating and/or
lighting equipment. Do not attempt to repair, adjust, or in any other way modify
cylinders. If there is a malfunction or another type of operational problem, contact
nearest distributor immediately. Empty containers retain product residue and can be
hazardous. Do not cut, weld, puncture or incinerate container.

Conditions for safe storage, including any incompatibilities

. Store in a cool/low-temperature, well-ventilated dry place away from heat and ignition
sources. Protect cylinders against physical damage. Cylinders should be firmly
secured to prevent falling or being knocked-over.

Section 8 - Exposure Controls/Personal Protection

Control parameters

Exposure Limits/Guidelines

Result

ACGIH

NIOSH

OSHA

600 ppm TWA (listed under Pentane,

Carbon dioxide

TWAs . 120 ppm TWA; 350 mg/m3 TWA 1000 ppm TWA; 2950 mg/m3 TWA
Pentane all isomers)
109-66-0 ili in):
( ) Ceilings | Not established 610 ppm lellng (15 .mm)' 1800 Not established

mg/m3 Ceiling (15 min)

Hexane
(110-54-3) TWAs |50 ppm TWA 50 ppm TWA; 180 mg/m3 TWA 500 ppm TWA; 1800 mg/m3 TWA
Isobutane STELs |1000 ppm STEL Not established Not established
(75-28-5) TWAs |Not established 800 ppm TWA; 1900 mg/m3 TWA [ Not established
Butane STELs |1000 ppm STEL Not established Not established
(106-97-8) TWAs |Not established 800 ppm TWA; 1900 mg/m3 TWA | Not established
2-Methylbutane (In ;
Liquid form) TWAs Slcl)?str)nn;r?)NA {SER, Oy REnEme, Not established Not established
(78-78-4)

TWAs [5000 ppm TWA 5000 ppm TWA; 9000 mg/m3 TWA 5000 ppm TWA; 9000 mg/m3 TWA




(124-38-9) STELs [30000 ppm STEL g?rOEOLO ppm STEL; 54000 mg/m3 I\t astablished
Propane 1000 ppm TWA (listed under
a 4—%8-6) TWAs |Aliphatic hydrocarbon gases: Alkane |1000 ppm TWA; 1800 mg/m3 TWA  [1000 ppm TWA; 1800 mg/m3 TWA
C1-4)
Ethane 1000 ppm TWA (listed under
TWAs JAliphatic hydrocarbon gases: Alkane JNot established Not established
(74-84-0)
C1-4)
Ceilings | Not established (130 .’Ij.pm (1':: |I|n.g A0 min) R el 20 ppm Ceiling
Hydrogen sulfide eiling (10 min)
(7783-06-4) STELs |5 ppm STEL Not established Not established
TWAs |1 ppm TWA Not established Not established
Methane 1000 ppm TWA (listed under
TWAs |Aliphatic hydrocarbon gases: Alkane JNot established Not established
(74-82-8) C1-4)

Exposure controls

Engineering
Measures/Controls

. Good general ventilation should be used. Ventilation rates should be matched to
conditions. If applicable, use process enclosures, local exhaust ventilation, or other
engineering controls to maintain airborne levels below recommended exposure limits.
If exposure limits have not been established, maintain airborne levels to an acceptable
level. Use explosion-proof - electrical, ventilating and/or lighting equipment.

Personal Protective Equipment
. In case of insufficient ventilation, wear suitable respiratory equipment. Follow the
OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149.
Use a NIOSH/MSHA or European Standard EN 149 approved respirator if exposure
limits are exceeded or symptoms areexperienced.

Respiratory

Eye/Face
Skin/Body

Environmental Exposure

Controls

Key to abbreviations

. Wear safetyglasses.

. Wear leather gloves when handling cylinders.

. Follow best practice for site management and disposal of waste. Controls should be
engineered to prevent release to the environment, including procedures to prevent

spills, atmospheric release and release to waterways.

ACGIH = American Conference of Governmental Industrial Hygiene
NIOSH = National Institute of Occupational Safety and Health
OSHA = Occupational Safety and Health Administration

STEL = Short Term Exposure Limits are based on 15-minute exposures
TWA = Time-Weighted Averages are based on 8h/day, 40h/week exposures

Section 9 - Physical and Chemical Properties

Information on Physical and Chemical Properties

I ETTT: P T

Physical Form

Gas

Appearance/Description

Colorless, tasteless gas that has
no odor or if trace amounts of
sulfur compounds are added as an
odorantthe gas has a garlic/rotten-
egg/skunk odor.

Color

Colorless

Qdor

Odorless or with trace amounts of
sulfur compounds added as an
odorant resulting in a garlic/rotten-
egg/skunk odor.

Odor Threshold

No data available

IGeneral Properties




= . -258.7 F(-161.5 C) i - )
Boiling Point at 14.73 psig Melting Point No data available
Decomposition Temperature No data available pH No data available
Specific Gravity/Relative Density 0.0 10 0-64 Watter=1 Density 0.044 Ib(s)/ftt
depending on composition
Bulk Density No data available Water Solubility Slightly Soluble 0.1t0 1 %
Viscosity No data available
[Volatility
Vapor Pressure No data available Vapor Density No data available
Evaporation Rate No data available
Flammability
15 %
Flash Paint -306 F(-187.7778 C) UEL Limits vary slightly with
composition
4.8 %
LEL Limits vary slightly with Autoignition 1004 F(540 C)
composition
Flammability (solid, gas) Flammable gas.
Environmental
Octanol/Water Parti fficl II Jat i [ !
Section 10: Stability and Reactivity

Reactivity

. Nodangerous reaction known under conditions of normal use.

Chemical stability

. Stable under normal temperatures and pressures.

Possibility of hazardous reactions
. Hazardous polymerization will not occur.

Conditions to avoid
. Keep away from heat, sparks, and flame.

Incompatible materials
. Strongoxidizers.

Hazardous decomposition products
. Oxides of carbon (CO, CO2), "soot"

Section 11 - Toxicological Information

nf " oxicotoatcateffect

Components

74-

82-8 Acute Toxicity: Inhalation-Mouse LC50 ¢ 326 g/m® 2 Hour(s)

Methane (93.5%)

75- JAcute Toxicity: Inhalation-Rat LC50 « 57 pph 15 Minute(s); Behavioral:Tremor; Behavioral:Convulsions or

0,
(SEOUENEI(ONIFe) 28-5 |effect on seizure threshold; Lungs, Thorax, or Respiration:Respiratory depression

106-

97-8 Acute Toxicity: Inhalation-Rat LC50 « 658 g/m® 4 Hour(s)

Butane (0.1%)




2-Methylbutane (In

Liquid form) (< ;g: 4 Acute Toxicity: Inhalation-Rat LC50 » 280000 mg/m® 4 Hour(s)
0.1%)

109- . .
Pentane (< 0.1%) 66-0 Acute Toxicity: Ingestion/Oral-Rat LD50 » >2000 mg/kg

Hexane (< 0.1%)

110- JAcute Toxicity: Ingestion/Oral-Rat LD50 » 25 g/kg; Inhalation-Rat LC50 » 48000 ppm 4 Hour(s);
54-3 Flrritation: Eye-Rabbit = 10 mg « Mild irritation

Carbon dioxide 124-
(0.3%) 38-9

Acute Toxicity: Inhalaticn-Rat LC50 » 470000 ppm 30 Minute(s);

Reproductive: Inhalation-Rat TCLo « 6 pph 24 Hour(s){(10D preg); Reproductive Effects: Specific Developmental
Abnormalities:Musculoskeletal system; Reproductive Effects:Specific Developmental
Abnormalities:Cardiovasc ular (circulatory) system:; Reproductive Effects:Specific Developmental
Abnormalities:Respiratory system

GHS Properties

Classification

Acute toxicity

OSHA HCS 2012 « No data available

Aspiration Hazard

OSHA HCS 2012 « No data available

Carcinogenicity

OSHA HCS 2012 « No data avallable

Germ Cell Mutagenicity

OSHA HCS 2012 « No data available

Skin corrosion/irritation

OSHA HCS 2012 « No data available

Skin sensitization

OSHA HCS 2012 « No data available

STOT-RE

OSHA HCS 2012 « No data available

STOT-SE

OSHA HCS 2012 « No data available

Toxicity for Reproduction

OSHA HCS 2012 « No data available

Respiratory sensitization

OSHA HCS 2012 « No data available

Serious eye damage/lrritation

OSHA HCS 2012 « No data available

Route(s) of entry/exposure
Potential Health Effects
Inhalation

Acute (Immediate)

Chronic (Delayed)
Skin

Acute {(Immediate)

Chronic (Delayed)
Eye

Acute (Immediate)

Chronic (Delayed)
Ingestion

Acute (Immediate)

Chronic (Delayed)

.Inhalation, Skin, Eye, Ingestion

.If this material is released in a small, poorly ventilated area (i.e. anenclosed or
confined space), an oxygen-deficient environment may occur. Individuals breathing
such an atmosphere may experience symptoms which include headaches, ringing in
ears, dizziness, drowsiness, unconsciousness, nausea, vomiting, and depression of
all the senses. Under some circumstances of over-exposure, death may occur. The
following effects associated with decreased levels of oxygen: increase in breathing and
pulse rate, emotional upset, abnormal fatigue, nausea, vomiting, collapse, loss of
consciousness, convulsive movements, respiratory collapse and death.

. No data available

« Under normai conditions of use, no health effects are expected.
. Under normal conditions of use, no health effects are expected,

. Under normal conditions of use, no health effects are expected.
« Under normal conditions of use, no health effects are expected.

.Ingestion is not anticipated to be a likely route of exposure to this product.
.Ingestion is not anticipated to be a likely route of exposure to this product.




Key to abbreviations

LD = Lethal Dose

MLD = Mild

TC = Toxic Concentration

Section 12 - Ecological Information

Toxicity

. Material data lacking.
Persistence and degradability

. Material data lacking.
Bioaccumulative potential

. Material datalacking.
Mobility in Soil

. Material data lacking.

Results of PBT and vPvB assessment
. PBT and vPvB assessment has not been conducted for this material.

Other adverse effects
. No studies have been found.

Section 13 - Disposal Considerations

Waste treatment methods

Product waste . Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations.
Packaging waste . Dispose of content and/or container in accordance with local, regional, national, and/or

international regulations.

Section 14 - Transport Information

UN UN proper shipping name Transport hazard Packing Environmental
number class(es) group hazards
potrl uUN1971 Methane, compre§sed orNaturalgas, compressed 21 NDA NDA
(with high methane content)

Special precautions for user . Cylinders should be transported in a secure position, in a well-ventilated vehicle. The
transportation of compressed gas cylinders in automobiles or in closed-body vehicles
can present serious safety hazards. If transporting these cylinders in vehicles, ensure
these cylinders are not exposed to extremely high temperatures (as may occur in an
enclosed vehicle on a hot day). Additionally, the vehicle should be well-ventilated
during transportation.

Transport in bulk according . Not relevant.

to Annex Il of MARPOL 73/78
and the IBC Code

Section 15 - Regulatory Information




Safety, health and environmental regulations/legislation specific for the substance or mixture
SARA Hazard Classifications .Acute, Fire, Pressure(Sudden Release of)

Inventory
Component CAS TSCA

2.-Mc.ethylbutane (In 78-78-4 Yes

Liquid form)

2-Propanethiol, 2- 75-66-1 Yes

methyl-

Butane 106-97-8 Yes

Carbon dioxide 124-38-9 Yes

Ethane 74-84-0 Yes

Hexane 110-54-3 Yes

Hydrogen sulfide 7783-06-4 Yes

Isobutane 75-28-5 Yes

Methane 74-82-8 Yes

Methyl ethyl suifide |624-89-5 Yes

Nitrogen 7727-37-9 Yes

Pentane 109-66-0 Yes

Propane 74-98-6 Yes

United States

Labor

U.S.- OSHA - Process Safety Management - Highly Hazardous Chemicals
* Hydrogen sulfide 7783-06-4 1500 Ib TQ

| * Pentane 109-66-0 Not Listed

i * Ethane 74-84-0 Not Listed
¢ 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
* Isobutane 75-28-5 Not Listed
» Carbon dioxide 124-38-9 Not Listed
* Propane 74-98-6 Not Listed
» Butane 106-97-8 Not Listed
* Hexane 110-54-3 Not Listed
* Nitrogen 7727-37-9 Not Listed
* Methane 74-82-8 Not Listed
* 2-Propanethiol, 2-methyl- 75-66-1 Not Listed
* Methylethylsulfide 624-89-5 Not Listed
U.S. - OSHA - Spegcifically Regulated Chemicals
* Hydrogen sulfide 7783-06-4 Not Listed
* Pentane 109-66-0 Not Listed
* Ethane 74-84-0 Not Listed
* 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
* Isobutane 75-28-5 Not Listed
» Carbon dioxide 124-38-9 Not Listed
» Propane 74-98-6 Not Listed
* Butane 106-97-8 Not Listed
* Hexane 110-54-3 Not Listed
* Nitrogen 7727-37-9 Not Listed




» Methane 74-82-8 Not Listed I

* 2-Propanethiol, 2-methyl- 75-66-1 Not Listed !

« Methylethylsulfide 624-89-5 Not Listed I
~Environment — == 1

U.S. - CAA (Clean Air Act) - 1990 Hazardous Air Pollutants i
| * Hydrogen sulfide 7783-06-4 Not Listed i
.+ Pentane 109-66-0 Not Listed ’
|« Ethane 74-84-0 Not Listed
F * 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
|+ Isobutane 75-28-5 Not Listed

+ Carbon dioxide 124-38-9 Not Listed

* Propane 74-98-6 Not Listed

+ Butane 106-97-8 Not Listed

+ Hexane 110-54-3

= Nitrogen 7727-37-9 Not Listed

+ Methane 74-82-8 Not Listed

+ 2-Propanethiol, 2-methyl- 75-66-1 Not Listed

« Methyl ethyl sulfide 624-89-5 Not Listed

U.S. - CERCLA/SARA - Hazardous Substances and their Reportable Quantities

« Hydrogen sulfide 7783-06-4 100 Ib final RQ; 45.4 kg final

RQ

« Pentane 109-66-0 Not Listed

+ Ethane 74-84-0 Not Listed
1 + 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
| + Isobutane 75-28-5 Not Listed
i + Carbon dioxide 124-38-9 Not Listed

* Propane 74-98-6 Not Listed

+ Butane 106-97-8 Not Listed

* Hexahio 110-54-3 3800 Ib final RQ; 2270 kg final

= Nitrogen 7727-37-9 Not Listed

* Methane 74-82-8 Not Listed

+ 2-Propanethiol, 2-methyl- 75-66-1 Not Listed

* Methyl ethyl sulfide 624-89-5 Not Listed

U.S. - CERCLA/SARA - Radionuclides and Their Reportable Quantities

= Hydrogen sulfide 7783-06-4 Not Listed

* Pentane 109-66-0 Not Listed

» Ethane 74-84-0 Not Listed

« 2-Methylbutane (In Liquid form) 78-78-4 Not Listed

* |Isobutane 75-28-5 Not Listed

» Carbon dioxide 124-38-9 Not Listed

* Propane 74-98-6 Not Listed

» Butane 106-97-8 Not Listed

- Hexane 110-54-3 Not Listed 3

* Nitrogen 7727-37-9 Not Listed

» Methane 74-82-8 Not Listed

= 2-Propanethiol, 2-methyi- 75-66-1 Not Listed

* Methyl ethyl sulfide 624-89-5 Not Listed

US. - CERCLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs

7783-06-4 1001b EPCRARQ

» Hydrogen sulfide




» Pentane

« Ethane

= 2-Methylbutane (In Liquid form)
* Isobutane

= Carbon dioxide

* Propane

* Butane

* Hexane

« Nitrogen

* Methane

+ 2-Propanethiol, 2-methyl-
+ Methylethylsulfide

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances TPQs

» Hydrogen sulfide

* Pentane

* Ethane

= 2-Methylbutane (In Liguid form)
* Isobutane

» Carbon dioxide

* Propane

*» Butane

* Hexane

* Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-
* Methylethylsulfide

U.S. -~ CERCLA/SARA - Section 313 - Emission Reporting

 Hydrogen sulfide

* Pentane

» Ethane

* 2-Methylbutane (In Liquid form)
« Isobutane

 Carbon dioxide

« Propane

* Butane

* Hexane

= Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-
* Methylethylsulfide

U.S.- CERCLA/SARA - Section 313 - PBT Chemical Listing

* Hydrogen sulfide

* Pentane

» Ethane

¢ 2-Methylbutane (In Liquid form)
* Isobutane

» Carbon dioxide

* Propane

* Butane

109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8
110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

7783-06-4
109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8
110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

7783-06-4

109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8

110-54-3

7727-37-9
74-82-8
75-66-1
624-89-5

7783-06-4
109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

500 Ib TPQ
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

1.U Yo deminimis
concentration

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

1.0 % deminimis
concentration
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed




1

i

* Hexane

* Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-
* Methylethylsulfide

110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

United States - California
rEnvironment— =

U.S. - California- Proposition 65 - Carcinogens List
* Hydrogen sulfide

* Pentane

* Ethane

* 2-Methylbutane (In Liquid form)
* Isobutane

* Carbon dioxide

« Propane

* Butane

* Hexane

* Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-

* Methyl ethyl sulfide

U.S. - California - Proposition 65 - Developmental Toxicity
» Hydrogen sulfide

* Pentane

* Ethane

* 2-Methylbutane (In Liquid form)
* Isobutane

« Carbon dioxide

* Propane

* Butane

« Hexane

* Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-

* Methyl ethyl sulfide

U.S. - California - Proposition 65 - Maximum Allowable Dose Levels (MADL)
* Hydrogen sulfide

+ Pentane

« Ethane

* 2-Methylbutane (In Liquid form)
* |sobutane

= Carbon dioxide

* Propane

* Butane

* Hexane

* Nitrogen

* Methane

* 2-Propanethiol, 2-methyl-

* Methyl ethyl sulfide

U.S. - California - Proposition 65 - No Significant Risk Levels (NSRL)

7783-06-4
109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8
110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

7783-06-4
109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8
110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

7783-06-4
109-66-0
74-84-0
78-78-4
75-28-5
124-38-9
74-98-6
106-97-8
110-54-3
7727-37-9
74-82-8
75-66-1
624-89-5

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed




* Hydrogen sulfide 7783-06-4 Not Listed

» Pentane 109-66-0 Not Listed
» Ethane 74-84-0 Not Listed
* 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
= Isobutane 75-28-5 Not Listed
* Carbon dioxide 124-38-9 Not Listed
* Propane 74-98-6 Not Listed
* Butane 106-97-8 Not Listed
* Hexane 110-54-3 Not Listed
= Nitrogen 7727-37-9 Not Listed
* Methane 74-82-8 Not Listed
* 2-Propanethiol, 2-methyi- 75-66-1 Not Listed
* Methylethylsulfide 624-89-5 Not Listed
U.S. - California - Proposition 65 - Reproductive Toxicity - Female

« Hydrogen sulfide 7783-06-4 Not Listed
» Pentane 109-66-0 Not Listed
= Ethane 74-84-0 Not Listed
* 2-Methylbutane (In Liquid form) 78-78-4 Not Listed
* [sobutane 75-28-5 Not Listed
» Carbon dioxide 124-38-9 Not Listed
» Propane 74-98-6 Not Listed
* Butane 106-97-8 Not Listed
* Hexane 110-54-3 Not Listed
* Nitrogen 7727-37-9 Not Listed
» Methane 74-82-8 Not Listed
* 2-Propanethiol, 2-methyl- 75-66-1 Not Listed
* Methylethylsulfide 624-89-5 Not Listed
U.S. - California - Proposition 65 - Reproductive Toxicity - Male

* Hydrogen sulfide 7783-06-4 Not Listed
* Pentane 109-66-0 Not Listed
* Ethane 74-84-0 Not Listed
* 2-Methylbutane (In Liguid form) 78-78-4 Not Listed
* Isobutane 75-28-5 Not Listed
» Carbon dioxide 124-38-9 Not Listed
* Propane 74-98-6 Not Listed
~Butane T06-97-8 Nottisted
* Hexane 110-54-3 Not Listed
* Nitrogen 7727-37-9 Not Listed
« Methane 74-82-8 Not Listed
* 2-Propanethiol, 2-methyi- 75-66-1 Not Listed
* Methylethylsulfide 624-89-5 Not Listed

Section 16 - Other Information

Disclaimer/Statement of . The data contained in this SDS are believed to be accurate, but are not so warranted
Liability whether or not they originated at NW Natural. Recipients of this SDS are advised to
confirm ahead of time that the data are current and suitable to their needs.



Key to abbreviations
NDA = No Data Available



MATERIAL SAFETY DATA SHEET

1. Product and Company Ildentification

Material name
Version #
Revision date
CAS #
Synonym(s)

Manufacturer/Supplier

Emergency

2. Hazards Identification

Physical state
Appearance
Emergency overview

OSHA regulatory status

Potential health effects
Routes of exposure

Eyes
Skin

Inhalation

Ingestion

Chronic effects

Potential environmental effects

Produced water (sweet)

01

04-27-2010

Mixture

Crude Oil Separated Water, Salt Water Brine, Salt Water, Formation Water

Cunningham Energy, LLC
3230 Pennsylvania Avenue
Charleston, WV 25302
Telephone: (304) 344-9291

Steve Rhodes
(843) 446-9698

Liquid.

Dirty colored liquid with a faint hydrocarbon odor.

WARNING! Causes eye irritation.

This product may contain a small amount of hydrocarbons with a trace amount of benzene which
may cause cancer and heritable genetic damage.

This preparation is not classified as dangerous according to Directive 1999/45/EC and its
amendments. This product is considered hazardous under 29 CFR 1910.1200 (Hazard
Communication).

Eye contact. Skin contact. Ingestion. Inhalation.

Causes eye irritation.

Prolonged or repeated skin contact may cause irritation. Human and animal studies show that
benzene is absorbed through the skin. However, absorption through the skin is normally low
because benzene evaporates rapidly. In most cases, any skin contact would also involve
significant inhalation exposure.

No inhalation hazard under normal conditions. If misting occurs: may cause mild mucous
membrane irritation of the nose, throat, and upper respiratory tract. Produced water may contain
benzene which may cause cancer and cause blood disorders.

Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea. The product may
contain benzene which may cause cancer and cause blood disorders

Contains benzene. Human epidemiology studies indicate that prolonged and/or repeated
overexposure to benzene may cause damage to the blood-producing system and serious blood
disorders, including leukemia. Animal tests suggest that prolonged and/or repeated overexposure
to benzene may damage the embryoffetus. The relevance of these animal studies to humans has
not been fully established.

Not expected to be harmful to aquatic organisms.

3. Composition / Information on Ingredients

Components CAS # Percent
Water 7732-18-5 80-95
Calcium chloride 10043-52-4 0-20
Potassium Chloide 7447-40-7 0-20




Sodium chioride

Benzene

Composition comments

4. First Aid Measures

First ald procedures
Eye contact

Skin contact
Inhalation

Ingestion
General advice

5. Fire Fighting Measures
Flammable properties

Extinguishing media
Suitable extinguishing
media

Protection of firefighters
Protective equipment and
precautions for firefighters

Special protective equipment
for fire-fighters

Specific methods

Hazardous combustion
products

7647-14-5 0-20

71-43-2 <01

May contain small amounts of condensate or crude oil as & contaminate. All concentrations are in
percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume,

In case of contact, immediately flush eyes with fresh water for at least 15 minutes while holding
the eyelids open. Remove contact lenses if worn. Get medical attention if irritation persists.

Remove contaminated clothing and shoes. Wash affected area with mild soap and water. Get
medical attention if irritation develops and persists.

If breathing is difficult, remove to fresh air and keep at rest in a position comfortable for breathing.
Call a physician if symptoms develop or persist.

Rinse mouth thoroughly. Get medical attention if any discomfort occurs.

If you feel unwell, seek medical advice (show the label where possible). Ensure that medical
personnel are aware of the material(s) involved, and take precautions to protect themselves.

This product is not flammable; however sufficient hydrocarbon vapors may accumulate from oil or
natural gas condensate floating on the surface of the produced water to cause a flash fire. The fire
should burn out fairly rapidly depending on the amount of oil and natural gas condensate floating
on the surface of the produced water.

Dry chemical powder. Foam. Carbon dioxide (CO2).

A fire would be associated with vapors related to oil or natural gas condensate floating on the
surface of the produced water. Water maybe ineffective on flames and may even spread the fire
but should be used to cool pressurized containers in the fire.

Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with full face-piece operated in positive pressure mode. Use approved gas
detectors in confined spaces.

Promptly isolate the scene by removing persons from the vicinity of the incident if there is a fire.
Do not extinguish flames at leak because of the possibility of a uncontrolled re-ignition exists. If it
is safe to do so, cut off fuel supply and/or allow fire to burn out. The fire should burn out fairly
rapidly depending on the amount of oil and natural gas condensate floating on the surface of the
produced water. If leak or spill has not ignited, water spray or ventilation can be used to disperse
the vapors.

Sodium oxides. Carbon oxides.

6. Accidental Release Measures

Personal precautions

Environmental precautions
Methods for containment

Methods for cleaning up

Other information

Keep away from sources of ignition - No smoking. The vapors should dissipate fairly rapidly
depend on the amount of oil and natural gas condensate floating on the surface of the produced
water. Stay upwind. Keep unnecessary personnel away. See Section 8 of the MSDS for Personal
Protective Equipment.

Prevent further leakage or spillage if safe to do so. Do not allow to enter drains, sewers or
watercourses.

Stop the flow of material, if this is without risk. Dike the spilled material, where this is possible.
Prevent entry into waterways, sewer, basements or confined areas.

Recover by pumping (use an explosion-proof motor or hand pump) or by sand or other oil
absorbing materials. Carefully shovel, scoop or sweep up into a waste container for reclamation
or disposal. Where feasible and appropriate, remove contaminated soil or flush with fresh water.
On water spills utilize absorbent material to remove oil and natural gas liquid from the surface of
the water.

Avoid excess skin contact with spilled material.



7. Handling and Storage
Handling

Storage

Handle as a flammable liquid. Tank headspaces should always be regarded as potentially
flammable and care should be taken to avoid static electrical discharge and all ignition sources
during filling, discharging and sampling from storage tanks. Bond and ground containers during
product transfer to reduce the possibility of static-initiated fire or explosion. Keep away form heat,
sparks, and open flame. Electrical equipment should be approved for classified area. Wear
appropriate personal protective equipment (see section 8). Special precautions should be taken
when entering or handling equipment in this type of produced water service because of possible
radioactive contamination. All equipment shouid be checked for radioactivity or opened to the
atmosphere and have forced ventilation applied for at least 4 hours prior to entry or handling.
Avoid direct skin contact with any surface. Avoid generation of dust, smoke, fumes, etc. in the
work area, or if they cannot be avoided, a tested and certified radionuclide dust respirator should
be worn. Smoking, eating or drinking should be prohibited when working with the equipment.
Workers should wash thoroughly with soap and water and discard contaminated clothing after
entering or handling the equipment. Workers should wash hands and face before eating, drinking
and smoking.

Keep containers in well-ventilated area away from flame, sparks, excessive temperatures and
open flames. Keep the containers closed and clearly labeled. Empty product containers or
vessels may contain explosive vapors. Do not pressurize, cut, heat, weld or expose such
containers to sources of ignition. Do not enter storage areas and confined spaces without
adequate ventilation. Use appropriate respiratory protection if there is the potential to exceed the
exposure limit(s). Vapors containing benzene may accumulate during storage and transport.

8. Exposure Controls / Personal Protection

Occupational exposure limits
ACGIH

Components Type Value
Benzene (71-43-2) STEL 2.5 ppm
TWA 0.5 ppm
U.S. - OSHA
Components Type Value
Benzene (71-43-2) Ceiling 25 ppm
STEL 5 ppm
TWA 1 ppm
Canada - Alberta
Components Type Value
Benzene (71-43-2) STEL 8 mg/m3
2.5 ppm
TWA 1.6 mg/m3
0.5 ppm
Canada - British Columbia
Components Type Value
Benzene (71-43-2) STEL 2.5 ppm
TWA 0.5 ppm
Canada - Ontario
Components Type Value
Benzene (71-43-2) STEL 2.5 ppm
TWA 0.5 ppm
Calcium chloride (10043-52-4) TWA 5 mg/m3
Canada - Quebec
Components Type Value
Benzene (71-43-2) STEL 15.5 mg/m3
5 ppm
TWA 3 mg/m3
1 ppm

Engineering controls

Personal protective equipment

Eye / face protection

Ensure adequate ventilation, especially in confined areas.

If eye contact is likely, safety glasses with side shields or chemical type goggles should be worn.



Skin protection

Respiratory protection

General hygiene
considerations

No special garments required. Wash contaminated clothing prior to reuse. Avoid unnecessary
skin contamination with material. Use of chemical resistant gloves is advised to prevent skin
contact.

No personal respiratory protective equipment normally required.

Always observe good personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be
cleaned. Handle in accordance with good industrial hygiene and safety practice.

9. Physical & Chemical Properties

Appearance
Color

Odor

Odor threshold
Physical state
Form

pH

Melting point
Freezing point
Boiling point
Flash point
Evaporation rate
Flammability

Flammability limits in air, upper,
% by volume

Flammability limits in air, lower,
% by volume

Vapor pressure
Vapor density
Specific gravity
Solubility (water)

Partition coefficient
(n-octanoliwater)

Auto-ignition temperature
Decomposition temperature

Dirty colored liquid with a faint hydrocarbon odor.
Varies from clear to dark brown.

Faint. Hydrocarbon-ike.

Not available,

Liquid.

Liquid.

49-85

Not available.

<32°F (<0 °C)

212 °F (100 °C) Approx.

Variable organic oit and dissolved gases are flammable.
0.36

Not available.

Not available,

Not available.

13.6 mm Hg @ 68°F (20°C)
<1

1.1 @ 68°F (20°C)
Complete

Not available.

Not available.
Not available.

10. Chemical Stability & Reactivity Information

Chemical stability
Conditions to avoid

Hazardous decomposition
products

Possibility of hazardous
reactions

Stable.
Keep away from heat, sparks and open flame.

Carbon Dioxide. Water vapor. May produce oxides of sulfur. Incomplete combustion may
generate carbon monoxide.

Hazardous polymerization does not occur.

11. Toxicological Information

Toxicological data
Components

Test Results

Calcium chloride (10043-52-4)

Benzene (71 -43-2)

Acute Oral LD50 Rat: 1000 mgrkg

Acute Other LD50 Mouse: 42 mg/kg

Acute Inhalation LC50 Mouse: 9980 mg/!
Acute Inhalation LC50 Rat: 10000 mg/l 7 Hours
Acute Oral LD50 Mouse: 4700 mg/kg






Components

Test Results

Benzene (71 -43-2)

Potassium Chioide (7447-40-7)

Toxicological information

Local effects
Sensitization
Chronic effects
Carcinogenicity
ACGIH Carcinogens
Benzene (CAS 71 -43-2)

Acute Other LD50 Mouse: 0.000001 mi’kg
Acute Other LD50 Rat: 2.89 mg/kg
Acute Oral LD50 Rat: 2600 mg/kg

This product May contain detectable but varying quantities of the naturally occurring radioactive
substance radon 222. The amount in the gas itself is not hazardous, but since radon rapidly
decays (t1/2 = 3,82 days) to form other radioactive elements including lead 210, polonium 210,
and bismuth 210, equipment may be radioactive. The radon daughters are solids and therefore
may attach to dust particles or form films and sludges in equipment. Inhalation, ingestion or skin
contact with radon daughters can lead to the deposition of radioactive material in the lungs, bone,
blood forming organs, intestinal tract, kidney and colon. Occupational exposure to radon and
radon daughters has been associated with an increased risk of lung cancer in underground
uranium miners. Follow the special precautions listed in handling and storage section of this

document (see section 7).

Causes eye irritation. May cause skin irritation. May cause discomfort if swallowed.
Not a skin sensitizer.

No additional adverse health effects noted.

This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.

A1 Confirmed human carcinogen.

IARC Monographs. Overaj) Evaluation of Carcinogenicity

Benzene (CAS 71 -43-2)

1 Carcinogenic to humans.

US NTP Report on Carcinogens: Known carcinogen

Benzene (CAS 71-43-2)

Known carcinogen.

US OSHA Specifically Regulated Substances: Cancer hazard

Benzene (CAS 71-43-2)
Epidemiology
Mutagenicity

Neurological effects
Reproductive effects
Teratogenicity
Further information

12. Ecological Information

Ecotoxicological data
Components

Cancer hazard.
No epidemiological data is available for this product.

No data available to indicate product or any components present at greater than 0.1% are
Mmutagenic or genotoxic,

No data available,

Contains no ingredient listed as toxic to reproduction

No known human teratogenic effect.

This product has no known adverse effect on human health.

Test Results

Calcium chloride (10043-52-4)

Benzene (71 -43-2)

Potassium Chloide (7447-40-7)

Sodium chloride (7647-14-5)

Ecotoxicity
Environmental effects

EC50 Water fiea (Daphnia magna): 52 mg/l 48 hours

LC50 Fathead minnow (Pimephales promelas): 3930 - 5360
mg/l 96 hours

EC50 Water flea (Daphnia magna): 8.76 - 15.6 mg/l 48 hours
EC50 Water flea {Daphnia magna): 8.76 - 15.6 mg/l 48 Hours

LC50 Rainbow trout,donaldson trout (Oncorhynchus mykiss): 5
mg/l 96 Hours

EC50 Water flea (Daphnia magna): 83 mg/l 48 hours

LC50 Western mosquitofish (Gambusia affinis): 435 mg/l 96
hours

EC50 Water flea (Daphnia magnay): 340.7 - 469.2 mg/l 48
hours

LC50 American eel (Anguilla rostrata): 0 - 27260 mg/l 96 hours

Not expected to be harmful to aquatic organisms.
An environmental hazard cannot be excluded in the event of unprofessiona| handling or disposal.



Persistence and degradability None known.



Bioaccumulation / No data availaple.

Accumulation

Partition coefficient
(n-octanol/water)

Mobility in environmenta|
media

Not availaple.

No data available.

13. Disposal Considerations
Disposal instructions Do not allow thi
when discarde

Waste from residues / unused Not applicable.
products

Contaminated Packaging Offer rinsed packaging material to local recycling facilities.

14, Transport Information

DoT

Not regulated as dangerous goods.
IATA

Not regulateqd as dangerous goods.
IMDG

Not regulated as dangerous goods.
TDG

Not regulated as dangeroys goods.

15. Regulatory Information
US federal regulations This product is not known to be g "Hazardous Chemical" a5 defined by the OSHA Hazarg
i 0.

US EPCRA (SARA Title l) Section 313 - Toxic Chemical: De Mminimis Concentration

Benzene (CAS 71-43-2) 0.1%
US EPCRA (SARA Title lll) Section 313 - Toxic Chemicay: Listed Substance
Benzene (CAS 71-43-2) Listed.
CERCLA (Superfund) reportable quantity (lbs)
Benzene 19
Superfund Amendments and Reauthorlzation Act of 1986 (SARA)
Hazarg categories Immediate Hazard - veg

Delayed Hazarq - No
Fire Hazard - No
Pressure Hazard - No
Reactivity Hazard - Ng

Section 302 extremely No
hazardoys Substance
Section 311 hazardous No
chemical
Drug Enforcement Agency Not controlled
(DEA)
WHMIS status Controlled
WHMIS classification D2B - Other Toxic Effects-TOX|C

WHMIS labeling



State regulations This product does not contain a chemical known to the State of California to cause cancer, birtt
defects or other reproductive harm,



Benzene (CAS 71-43-2) Listed.
US - California Proposition 65 . Carcinogens & Reproductive Toxicity (CRT): Listed substance
Benzene (CAS 71-43-2) Listed.
US - California Proposition 65 - CRT: Listed date/Carcinogenic substance
Benzene (CAS 71-43-2) Listed: February 27, 1987 Carcinogenic.
US - california Proposition 65 - CRT: Listed date/Developmental toxin
Benzene (CAS 71-43-2) Listed: December 26, 1997 Developmental toxin.

US - California Proposition 65 - CRT: Listed date/Male reproductive toxin

Benzene (CAS 71-43-2) Listed: December 26, 1997 Male reproductive toxin.
Us - Massachusetis RTK - Substance: Listed substance

Benzene (CAS 71 -43-2) Listed.
US - New Jersey Community RTK (EHS Survey): Reportable threshold
Benzene (CAs 71-43-2) 500 LBS
US - New Jersey RTK - Substances: Listed substance
Benzene (CAS 71-43-2) Listed.
uUs.- Pennsylvania RTK - Hazardoys Substances: Listed substance
Benzene (CAS 71-43-2) Listed,
us- Pennsylvania RTK - Hazardous Substances: Special hazard
Benzene (CAS 71-43-2) Special hazard.
16. Other Information
Further information HMIS® s g registered trade ang service mark of the NPCA_
HMIS® ratings Health: 1
Flammability:
1
Physical hazarg: 0
NFPA ratings Heailth: 1
Flammabih‘ty:
1
Instability: 0
Disclaimer The information in the sheet was written based on the best knowledge ang experience



Attachment |



Attachment |

Emission Units Table
Page of 03/2007

Emissio‘nEmission ’ Emission Unit Description Year Installed/ Design I Type? and Date Control
Unit ID' | Point ID2 Modified Capacity of Change Device 4
1S 1E Tank Truck Oil/Condensate Loading N/A N/A N/A
Losses (Cochran) } 2015
28 2E Qil Storage Tank 2015 210 bbls. New 1C
Oil Storage Tank 210 bbls. New 1C
48 —IE I Oil Storage Tank , 2015 I 210bbls.  [New IC
58 l SE I Ol Storage Tank I 2015 210 bbls. New 1C
68 I 6E ! Oil Storage Tank I 2015 210 bbis. New 1C
78 l 7E I Oil Storage Tank l 2015 210 bbls. New 1C
8S 8E ' Oil Storage Tank , 2015 210 bbls. New 1C
9S 9E ! Oil Storage Tank I 2015 210 bbls. New IC
108 10E I Oil Storage Tank i 2015 210 bbls. New 1c
118 11E Oil Storage Tank 2015 210 bbls. New 1C
128 12E Oil Storage Tank 2015 210 bbls, New 1C
138 13E l Oil Storage Tank I 2015 210 bbls. New 1C
148 14E ’ Pneumatic Controllers I 2015 N/A ’ New N/A
iC 1C Vapor Recovery System 2016 5 osig New N/A
158 15E VRU Natural Gas Compressor 101 HP New N/A
16S ’ 16E I s&;;gpStorage Tank I 2015 210 bbls. New 1c
178 17E ’ Water Storage Tank ! 2015 210 bbls. New 1C
188 18E Water Storage Tank ’ 2015 210 bbls. New 1C
195 19E Water Storage Tank ! 2015 210 bbls. I New 1C
208 20E Water Storage Tank J 2015 210 bbls, New 1C
218 21E Water Storage Tank ’ 2015 210 bbls. New 1C
228 22E Water Storage Tank I 2015 210 bbls. New 1C
238 23E Water Storage Tank 2015 210 bbls. New 1C
245 24E Water Storage Tank 210 bbls. New '1c ]
258 25E ' Water Storage Tank I 2015 210 bbls. New ic




Water Storage Tank

m Water Storage Tank
Tank Truck Water Loading Losses
(Cochran)

20E Back-up Combustor

298

308

Tank Truck Qil/Condensate Loading
Losses (King)

“ Oil Storage Tank m
R e L
R e —
W Oil Storage Tank m
35E Water Storage Tank

Water Storage Tank

2For Emission Points use th
® New, modification, removal

*For Controf Devices use the following numbering system: 1C, 2C, 3¢,

;- OF other appropriate designation.

e following numbering system:1E, 2E, 3E, ... or other appropriate designation,

.. or other appropriate designation,

Emission Units Table

Page of 03/2007
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Attachment K



Attachment K

FUGITIVE EMISSIONS DATA SUMMARY SHEET
The FUGITIVE EMISSION

S SUMMARY SHEET provides g Summation of fugitive emissions.
Id not

those emissions which could no reasonably pass through a stack, chimney, vent or other functionally equivalent
opening. Note that uncapture

d process émissions are not typically considered to be fugitive, and Mmust be accounteq
for on the appropriate EMISSIONS UNIT DATA SHEET and on the EMISSION POINTS DATA SUMMARY SHEET.

are equal to all venteq emissions, gl| fugitive emissi

Fugitive emissions are

Please note that tota| emissions from the source

ons, plus all other
emissions (e.g. uncaptured emissions).

APPLICATION FORMS CHECKLIST - FUGITIVE EMISSIONS
1.) Will there be haul road activities ?

[ Yes No

[JivYEs, then complete the HAUL ROAD EMISSIONS UNIT DATA SHEET.
2.) Will there be Storage Piles?

[ Yes No

O YES, complete Table 1 of the NONMETALLIC MINERALS PROCESSING EMISSIONS UNIT DATA SHEET.
3.) Will there be Liquid Loading/Unloading Operations?

Yes [JNo

NE

X If YES Complete the BULK LIQUID TRAN

Yes [ No
X If YES, comp

lete the LEAK SOURCE DATA SHEET section of the CHEMICAL PROCESSES EMISSIONS
UNIT DATA SHEET.
6.) Will there be General Clean-up voc Operations?
[JYes X No

NS UNIT DATA SHEET or the most appropriate form
If you answereq ‘NO"to all of the items above, it is not necessary to complete the following table, “Fugitive Emissions
Summary.”
Page 1 of 2
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Attachment L



Attachment L
EMISSIONS UNIT DATA SHEET
CHEMICAL PROCESS

For chemicay Processes please fill oyt this sheet and aj| Supplementary forms (see below) that apply. Please check all
supplementary forms that haye been completed.

[ Emergency Vent Summary Sheet
Leak Sources Datg Sheet
[] Toxicology Data Sheet
[] Reactor Data Sheet
Distiflation Column Data Sheet

1. Chemical process area name ang equipment |D number (as shown in Equipment L jst Form)
Piping for Entire F acility

X

2. Standard Industrial Classification Codes (SICs) for process(es)
4923

3. List raw materials and [X] attach MSDSs
Wet Natura] Gas

4. List Products and Maximum Production and |X] attach MSDSs
Description and CAS Number

Maximum Hourly (Ib/hr)
4.166 barrels/hr
4 barrels/hr

Maximum Annual (ton/year)
36,500 barrels/year
35,040 barrels/year

Crude Oil/Condensate
Produced Water

Dry Natural Gas

5. Complete the Emergency Vent Summary Sheet for all emergency relief devices,
6.

Complete the Leak Source Data Sheet ang describe below or attach to application the Jeak detection or
maintenance program to minimize fugitive em issions. Include detection instruments, calibration gases or methods,
planned inspection frequency, angd record-keeping, and similar pertinent information. I subject to a ryle
requirement (e.g. 40CFR60, Subpart W), please list those here.

N/A

7. Clearly describe below or attach to application Accident Procedures to be followed in the event of an accidenta|
spill or release.
In the event of an accidenta] spill or release, procedures are outlined in the SPCC Plan, maintained onsite,
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8A. Com plete the Toxicology Data Sheet or attach to application g toxicology report (an up-to-
sheets ( MSDS) may be used) outlining the currently known acute and chronic heglth effects of each ¢

chemical entity emitted to the air. If these compounds have already been listed in Item 3, thena duplicate MSDS

sheet is not required. Include data such as the OSHA time weighted average (TWA) or Mutagenicity,

teratogenicity, irritation, ang other known or Suspected effects should be addressed. Indicate where these are

unknown, ang provide references.

8B. Describe any health effects testing or epidemiological Studies on these Compounds that are

being or may be
conducted by the company or required under TSCA, RCRA or other federg| regulations. Discys
. X P )

s the persistence

9. Waste Products - Waste p,
ection

status: (If source iS subject to RCRA or 45CSR25, Please contact the
Hazardous Waste § .

roducts
WVDEP, OAQ at (304) 926-3647 )

10. Maximum and Projected Typical Operating Schedule for Process or project gs 3 whole (circle appropriate units).
(days), (batches/day), (batches/week)

(days/yr), (weeks/year)

MONITORING

RECORDKEEPING
See Attchment (0]

REPORTING

Page 2 of 13 Revision 03/2007



Please keep these points in mind when completing your process description as part of this permit application.
1. Provide a general process i ipti i

2. Describe each process step. Include the process chemistry and stoichiometrica”y balanced reaction equation or

3. Describe the methods and equipment used to receive, store, handie, and charge raw Materials.

4. Describe the methods and equipment used to handle, store, or package fing| products angd intermediates.

5. Provide process flow diagrams or equipment layout drawings which clearly show the process flow relationships
among all pieces of process and contro| equipment. Identify all ajr emission discharge points. Discyss
instrumentation and controls for the process,

6. Discuss the possibilities of process upsets, the duration angd frequency of upsets, angd consequences (including air
emissions) of these upsets. Include a description of rupture discs, pressure relief valves, and secondary
containment systems.

7. Discuss any fugitive emissions and the methods used to minimize them.

8. Include the fo”owing plans for the process if available:

preventative Mmaintenance ang malfunction abatement plan (recommended for all controf equipment).
continuous emissions (in-stack) monitoring plan

ambient monitoring plan

€mergency response plan

20 o

Regulatory Discussion
The following state and federal ajr pollution contrgl regulations may be applicable to your chemical process. You

* Title 45 Legislative Ruje Division of Environmenta| Protection, Office of Air Quality containg West Virginia's ajr
pollution contro| regulations, including the following prom ulgated rules which may require emissions reductions or

8. 45CSR27 - Best Available Technology (BAT) for Toxic Ajr Pollutants (TAPs)
b. 45CsRr21. VOC emissions controls for ozone Mmaintenance in Kanawha, Cabell, Putnam, Wayne, and Wood

Counties.

Emissions Summary ang Calculations
Please keep these Points in mind when submitting your emissions calculations as part of this permit application.
For each pollutant, provide the basis for the emissions estimate and for all emission reduction(s) or control
efﬁciency(ies) claimed.
For all batch processes provide the following
a. Emissions of each pollutant in pound(s) per batch, from each process step
b.  Annual emissions based on number of batches reéquested per year
C. The total time for each process step and the duration of the emissions during the process step
d. Total batch time, total emissions per batch (or per day), and annual emissions based on the number of

batches réquested per year,
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All routine vents (non

EMERGENCY VENT SUMMARY SHEET

List below ay emergency relief devices, rupture disks, safety relief valves, and similar openings that will vent only under
abnormal conditions.

Equipment to Relief . Name of Chemical(s) Worst Case
Emission Pojnt ID? Vent (type, ID if l;ehe; Vents (ty pe) & or Pollutants Emission per
available)? et Pressure (psig)

Controlled Release Event (Ibs)

-eémergency) should be listed o
! Indicate the emission point, if any, to which sourc
Numbers to each em i

Page 4 of 13 Revision 03/2007
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10.

11.

12

equipment that contain greater than 10% wyw VOC,
including feed Streams, reaction/separation facilities, ang product/by-product delivery lines. Do notinciyge certain

Monthiy/Quarteriy, with Monthiy foiiow-up of repaired ieakers/Quarteriy/Semi-annuai/Annuaiiy/Other (specify time
period)

If source Category is not Monitored, 5 single zero in the space will suffice. For example, if 50 9as-service valveg
are monitored Quarterly, with monthly foiiow—up of those repaired, 75 are Mmonitored semi-annuaiiy, and 50 are
checked bimonthiy (alternate months), with non checked at any other frequency, You would put in the Category
“valves, gas service:” 0/50/0/75/0/50 (bimonthly).

Give the average number of days, after g leak is discovered, that an attempt will be made to repair the leak,

Note the method used: MB - Material balance; EE - engineering estimate; EPA - emission factors established by
EPA (cite document used); O - other method, such ag in-house emission factor (specify).

Do not include in the equipment coynt sealless Pumps (canned motor or diaphragm) or those with encloseqd
venting to a controj device, (Emissions from venteq équipment shoylg be included in the estimates given in the
Emission Points Data Sheet.)

Volatile organic compounds (VOC) means the term as defined in 40 CFR[J51.100 (s).
A light liquid is defined as 3 fluid with vapor pressure equal to or greater than 0.04 psi (0.3 Kpa) at 20°C. For
W or m

mixtures, if 209, W, ore of the stream s Composed of fluidg with vapor Pressures gregter than 0.04 psi (0.3
Kpa) at 20 °C, then the fluid is defineq as a light liquig.

A heavy liquid is defineq as a fluid with 5 vapor 0°C. For Mmixtures, if jggg

pressure less than 0.04 psj (0.3 Kpa) at 2
than 20% ww of the stream i Composed of flujds with vapor pressures greater than 0.04 psi (0.3 Kpa) at 20 °C,
then the fluid is defined as a heavy liquid.
LIST co, H:2S, minera) acids, NO, NO,, SO, ete. DO NOT LIsT CO2, H,, H20, N>, Oz, and Noble Gases,

Include aj| Process valves whether in-jine oronan open-ended line such as Sample, drain and Purge valves. Do
hot include safety-relief valves, or leakless valves such ag check, diaphragm, ang bellows seg] valves,

Do not inciude a safety-rejief valve if there js 5 fupture disk in Place upstream of the valve, or if the valve vents toa
control device.

Open-endeg lines inciude purge, drain angd vent lines. Do not include sampling Connections, or lines sealed by
plugs, caps, blinds or Second valves,
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REACTOR DATA SHEET

Provide the following information for each piece of equipment that is a potential or actuaj source of emissions as
shown on the Equipment List Form and other parts of application.

ldentification Number (as shown on Equipment [ jst Form):
1. Name ang type of equipment (e.g. CSTR, plug flow, batch, etc.)

2. Type of operation [ Batch [J Continuous [J Semi-batch
3. Projected Actual Equipment Operating Schedule (complete appropriate lines):
hrs/day days/week weeks/year
hrs/batch batches/day, weeks day,weeks/yr
(Circle one) (Circle one)
4. Feed Datg Flow In = gal/hr, or gal/batch
TGN | Prase | st crany ity e

S =Solid, L = Liquid, G = 9as or vapor
At feed conditions
Total time that equipment is filling per batch Or run (start-up), for tank or vessel-type equipment,

oloow

Provide al| chemical reactions that will be involved (if applicable), including the residence time ang any side
reactions that may occur as well as gases that may be generated during these reactions. Indicate if the reaction(s)
are exothermic or endothermig.
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6. Maximum Temperature

7A. Maximum Pressure
7B. Max. Set Pressure for venting

°C mmHg mmHg
°F psig psig

8. Output Datg Flow Out = gal/hr or gal/batch

Material Ni’rge and CAS Phase Specific Vapor

Hourly or Batch Output Rate
Maximum

Gravity Pressure Norma|

Units

L1 Check here if not applicable
Emission Point 1D (exhaust point of he

ader system):
Material Name and CAS No.

Maximum Potential Emission Rate (Ib/hr) Method **

** MB - materia balance: EE - Engineering Estimate: TM - Test Measurement (submit test data): O - other (Explain)
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10. Provide the following information pertaining to each condenser that may be attached to this reactor, Attach
additional pages as necessary if more than One condenser is used for this reactor. Complete the Condenser Ajr
Poliution Control Device Sheet if necessary.

] Check here jf not applicable

10A. Cooling materia

10B. Minimum angd Maximum flowrate of cooling materia| (gal/hr)
10C.  Inlet temperature of cooling materig| (°F)

10D.  Outlet temperature of cooling materia) (°F)

10E. Pressure drop of gas to be condensed from inlet to outlet (psig)
10F.  Inlet temperature of gas stream (°F)

10G.  Outlet temperature of gas stream (°F)

10H.  Number of passes

101. Cooling surface area

11.

Provide the following pertaining to auxiliary equipment that burns fue| (heaters, dryers, etc.):

L Check here if not applicable

T1A.

11B.

11C.

11D.

1E.

11F.

Type of fuel and maximum fye| burn rate, per hour:

%S % Ash BTU/b, std. ft¥day, gal

(circle one)

SCFD/b, SCFD, gal (circle one)
Percent excess ajr: %

Type, amount, and BTy rating of burners and all other firing équipment that are planned to be used:

Total maximum design heat input: *10€ BTU/hr.
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limits,
MONITORING

REPORTING

MONITORING. PLEAS
I

POLLUTION CONTRO

12. Proposed Monitoring, Recordkeeping, Reportmg, and Testing
Please propose monitoring, recordkeeping, ang reporting in order to demonstrate compliance with the proposed
Operating parameters. Please propose testing in order to demonstrate compliance with the Proposed emissiong

N ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF THIS PROCESS EQUIPMENT OPERATION OR AIR

RECORDKEEPING

ELIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE PROPOSED TO BE MONITORED

L DEVICE,

Page 11 of 13 Revision 03/2007



DISTILLATION COLUMN DATA SHEET

Identification Num ber (as assigned on Equipment List Form):

1. Name and type of equipment

hrs/day days/week weeks/year
hrs/batch batches/day, batches/week days/yr, weeks/yr
(circle one) (circle one)

Number of stages (plates), excluding condenser

3. Number of feed plates ang stage location

4. Specify details of any reheating, recycling, or stage conditioning along with the stage locations

5. Specify reflux ratio, R (where R is defined as the ratio of the reflux to the Overhead product, given Symbolically as
R=L/D, where | = liquid down column, D = distillation product)

6. Specify the fraction of feed which is vaporized, f (where f js the molal fraction of the feed that leaves the feed plate
continuously as vapor),

7A. Type of condenser used: [ total [ partial [ muttiple [J other
7B. For each condenser provide process Operating details including all injet and outlet tem peratures, pressures, and
compositions,

8. Feed Characteristics
. Molar composition
Individual vapor pressure of each component
Total feed stage pressure
Total feed stage temperature
Total mass flow rate of each stream into the system

9. Overhead Product
Molar composition of components
B. Vapor pressure of components
C. Total mass flow rate of gj| streams leaving the System as overhead products

10. Bottom Prodyct
A. Molar Composition of g components
B. Total mass flow rate of aji steams leaving the System as bottom products

moows
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11. General Information
Distillation column diameter
Distillation column height
C. Type of plates

D. Plate spacing
E.
F.

w >

Murphree plate efficiency
Any other information necessary of describe the operation of this distillation column.

12. Proposed Mom‘toring, Recordkeeping, Reporting, and Testing
Please propose Monitoring, recordkeeping, and reporting in order to demonstrate compliance with the proposed
Operating parameters. Please propose testing in order to demonstrate compliance with the Proposed emissiong

limits.
MONITORING RECORDKEEPING
REPORTING TESTING

MONITORING. PLEASE LisT AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE PROPOSED TO BE MONITORED
IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF THis PROCESS EQUIPMENT OPERATION OR AR
POLLUTION cONTROL DEVICE,

NOTE: An A/R POLLUTION CONTROL DEVICE SHEET must be completed for any air pollution device(s) (except
emergency relief devices) used to control emissions from this distillation column.
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shall also use this form.

Emission Unit ID#! 158

Source Statys?

Date Installed/ 2015

] Modifired/Removed/Relocated3

Engine Manufactured 0:729)8)

/Reconstruction Dage*

[J40CFR 60 Subpart 1131
0O qn Certified?
40CFR60 Subpart 111
INRIOi Certified?
X¥40CFR63 Subpart 2zz7
0 NESHAP ZZZ7/ NSPS
JJ1J Window

O NESHAP 7777 Remote
Sources

ft’/hr

388
2902.447 gal/hr
3.4 MMft/yr
25425374 4 gal/yr

[J40CFR60 Subpart JiJj
DIIIT Certified?
040CFR60 Subpart 1111
O Certified?
TJ40CFRé63 Subpart Zzz7
UJ NESHAP 2777/ NSPS§
J1I] Window

[ NESHAP zz77 Remote
Sources

040CFR60 Subpart 1JJJ
[RRAN Certified?
[J40CFR60 Subpart 1111
o Certified?
040CFR63 Subpart 2727
O NESHAP ZZZZ/ NSPS
1] Window

[0 NESHAP 777z Remote
Sources

Check all applicable Federal
Rules for the engine (include
EPA Certificate of Conformity
if applicable)®

Engine Type$

Fuel Type?

H:S (gr/100 scf)

Operating bhp/rpm

BSFC (BTU/bhp-hr)

Hourly Fue] Throughput

——
Annual Fue] Throughput
(Must use 8,760 hrs/yr uniess
Smergency generator)
R “ioulikad

MMft3/yr
gal/yr

Fuel Usage or Hours of Yes

Operation Metered

Hourly
PTE
(Ib/hr)™

PTE
(tons/year)
11

Calculation
Methodology®

Total HAPs 0.075 0.328
AP-42 GHG (CO,e) 320.382 1403.275

—— e

Enter the appropriate Source Identification Number for each natural gas-fueled reciprocating internal combustion compressor/generator engine located at
the compressor station. Multiple compressor engines should be designated CE-1 » CE-2, CE-3 etc. Generator engines should he designated GE-1, GE-2,
GE-3 etc. M icroturbine generator engines should be designated MT-1 » MT-2, MT-3 ete. If more than three (3) engines exist, please use additional sheets,

Enter the Source Status using the following codes:

NS Construction of New Source (installation) ES Existing Source
MS Modification of Existing Source RS Relocated Source
REM  Removal of Source

24



appropriate,
Provide a manufacturer’s data sheet for all engines being registered,

Enter the Engine Type designation(s) using the following codes:
28LB  Two Stroke Lean Bum 4SRB  Four Stroke Rich Burn
4SLB  Four Stroke Lean Burn

A/F Air/Fuel Ratig IR Ignition Retard

HEIS  High Energy Ignition System SIPC  Screw-in Precombustion Chambers
PSC Prestratified Charge LEC  Low Emission Combustion

NSCR  Rich Bum & Non-Selective Catalytic Reduction OxCat  Oxidation Catalyst

SCR  Lean Bum & Selective Catalytic Reduction

Enter the Fue] Type using the following codes:
PQ Pipeline Quality Natural Gas RG Raw Natural Gas /Production Gag D  Diesel

MD Manufacturers Data AP AP-42
GR GRI-HAPCalc™ or Other (please list)

25



Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

Provide the following information for each new or modified bulk liquid storage tank as shown on the Equipment
List Form ang other parts of this application. A tank is considered modified if the Mmaterial to be stored in the tank
is different from the existing stored liquid.

l. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Production Storage Tanks Oil Storage Tanks

3. Tank Equipment Identification No. (as assigned on 4. Emission Point Identification No. (as assigned on
Equipment L jst Form) Equipment List Form)
2S-138 2E-13E

5. Date of Commencement of Construction (for existing tanks) 2015

6. Type of change X New Construction [J New Stored Materig) [ Other Tank Modification

7. Description of Tank Modification (if applicable)

7A. Does the tank have more than one mode of operation? [J Yes No

(e.g. Is there more than one product stored in the tank?)

7B. If YES, explain and identify which mode is covereg by this application (Note: A Separate form must be
completed for each mode).

7C. Provide any limitations on Source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):

Il. TANK INFORMATION (required)

8. Design Capacity (specify barrels or gallons). Use the internal Cross-sectional areg multiplied by internal
height.

210 barrels
9A. Tank Internal Diameter (ft) I 9B. Tank Internaj Height (or Length) (ft)
10 15
10A.  Maximum Liquid Height {ft) / 10B. Average Liquid Height (ft)
13 7.5
1A, Maximum Vapor Space Height (ft) 11B. Average Vapor Space Height (ft)
1 7.5

12. Nominal Capacity (specify barrels or gallons). This js also known as “‘working volume” and considers design
liquid levels ang overflow valyve heights,
210 bbls
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13A.  Maximum annual throughput (galfyr) 13B.  Maximum daily throughput (gal/day)

14. Number of Turnovers piaszgr (annual net throughput/mammum tank liquid volumez)10
9
15. Maximum tank fill rate (gal/min) 0.1458
16. Tank fill method Submerged [ Splash [ Bottom Loading
17. Complete 17A and 17B for Variable Vapor Space Tank Systems X Does Not Apply

17A.  Volume Expansion Capacity of System (gal) 17B.  Number of transfers into System per year

18. Type of tank (check all that apply):

Fixed Roof x vertical ____ horizonta| —__flat roof —Coneroof __ dome roof
—__ other (describe)
[ External Floating Roof —_ pontoon roof —_double deck roof

(] Domed External (or Covered) Floating Roof

[1 internal Floating Roof — vertical column support - self-supporting

[ Variable Vapor Space —_lifter roof — diaphragm

[ Pressurized — spherical — cylindrical

[ Underground

[] Other (describe)

. TANK CONSTRUCTION & OPERATION INFORMATION {optional if providing TANKS Summary Sheets)

19. Tank Shell Construction:

Riveted [] Gunite lined [ Epoxy-coated rivets L] Other (describe)

20A.  Shell Color Black |208. " Roof Golor Black |20C. Year Last Paimtea 2013
21. Shell Condition (if metal and unlined):
No Rust [] Light Rust [] Dense Rust L] Not applicable

22A. s the tank heated? JYEs NO

22B. ¥ YES, provide the operating temperature (°F)

22C. YES, please describe how heat is provided to tank.

23 Operating Pressure Range (psig):  0.1562 to 0.3125

24. Complete the following section for Vertical Fixed Roof Tanks [ Does Not Apply
24A.  For dome roof, provide roof radiys (fty 10

24B.  For cone roof, provide slope (ft/ft)

25. Complete the following section for Floating Roof Tanks Does Not Apply
25A.  Year Internal Floaters Installed:
25B. Primary Seal Type: [ Metaliic (Mechanical) Shoe Seal ] Liquid Mounted Resilient Seal

(check one) [ Vapor Mounteq Resilient Sea| 1 Other (describe):
25C. Is the Floating Roof equipped with a Secondary Seal? []YEs [ONo
25D. IfYES, how is the Secondary seal mounted? (check one) [1 shoe [J Rim [ other (describe):
25E.  Isthe Floating Roof equipped with a weather shield? [ vygs [INo
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25F.  Describe deck fittings; indicate the number of each type of fitting:
ACCESS HATCH

BOLT COVER, GASKETED: | UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:

! f

AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: | UNBOLTED cover GASKETED: | UNBOLTED cover UNGASKETED:
COLUMN WELL

BUILT-UP coLumn — SLIDING | BUILT-up COLUMN - sLIDING [PIPE  COLUMN - FLEXIBLE
COVER, GASKETED: | COVER, UNGASKETED: { FABRIC SLEEVE SEA] -

.’: i

LADDER WELL
PIP COLUMN - sLiDiNG COVER, GASKETED: | PIPE COLUMN — SLIDING COVER, UNGASKETED:-
|
GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: | SLIDING COVER, UNGASKETED:
ROOF LEG OR HANGER WELL

WEIGHTED MECHANICAL { WEIGHTED MECHANICAL | SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED. { ACTUATION, UNGASKETED: [ (10% OPEN AREA)

i

VACUUM BREAKER

WEIGHTED MECHANICAL ACTUATION, GASKETED: ; WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

WEIGHTED MECHANICAL ACTUATION GASKETED: WEIGHTED MECHANICAL ACTUATION, UNGASKETED:
DECK DRAIN (3-INCH DIAMETER)
OPEN: | 90% CLOSED:

STUB DRAIN
1-INCH DIAMETER:
OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks X Does Not Apply
26A.  Deck Type: [] Bolted [J Welded
26B.  For Bolted decks, provide deck construction:

26C. Deck seam:

Continuous sheet construction 5 feet wide
Continuous sheet construction 6 feet wide
Continuous sheet construction 7 feet wide

Deck seam length (ft)

For column Supported tanks:
26F.  Number of columns:

Charleston, Wv

28. Daily Average Ambient Temperature (°F) 54.75
29. Annual Average Maximum Temperature (°F) 65.5
30. Annua| Average Minimum Temperature (°F) 44.0
31. Average Wing Speed (miles/hr) 4.5
32. Annual Average Solar Insulation Factor (BTU/(ft2-day)) 1123
33. Atmospheric Pressure (psia) 14.7

V. LIQuiD INFORMATION (optional if providing TANKS Summary Sheets)
34, Average daily temperature range of bulk liquig: 3¢

34A.  Minimum (°F) 70 34B.  Maximum (°F) 90
0.2343

35. Average operating pressure range of tank:
35A.  Minimum (psig) 0.15625

Maximum (psig) 0.3125

36A.  Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
70 -14.54

37A. Average Liquid Surface Temperatuyre (°F) 37B. Corresponding Vapor Pressure (psia)
85 -14.46

38A.  Maximum Liquid Surface Temperatyre (°F) 38B. Corresponding Vapor Pressure (psia)

100 -14.38

39A.  Material Name or Composi
39B. cCAs Number

39C.  Liquid Density (tb/gal)
Liquid Molecufar Weight (ib/lb—moie)
Vapor Molecular Weight ( Ib/lb-mole)

tion

39.97
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39G.  Reid sia
Months Storage per Year
39H.  From

391, To

VI. EMISSIONS AND CONTROL DEVICE DATA (required)

40. Emission Control Devices (check as many as apply): [ ] Does Not Appiy
[] carbon Adsorption?
[J Condenser
[J Conservation Vent (psig)
Vacuum Setting Pressure Setting
(1 Emergency Relief Valve (psig)
[ Inert Gas Blanket of
[ Insulation of Tank with
[ Liquid Absorption (scrubber)
] Refrigeration of Tank
[J Rupture Disc (psig)
[T Vent to Incineratort
Other? (describe): Vapor Recovery Unit angd vapors are sent to saleg.
! Complete appropriate Air Pollution Contro| Device Sheet.

Material Name & Breathing Loss Working Loss Annual Loss o ]
CAS No. (Ib/hr) Amount Units (Iblyr) Estimation Method

T EPA = EPA Emission Factor, MB = Materiaj Balance, Ss = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)
Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

Provide the following information for each new or modified bulk liquid storage tank as shown on the Equipment
List Form ang other parts of this application. A tank is considered modified if the material to be stored in the tank
is different from the existing stored liquid.

IFusine  Us Epas TANKS  Emission ESTIMATION  PrRoGRAM (AVAILABLE AT
www.ega.govltnnltanks.html_), APPLICANT MAY ATTACH THE SUMMARY SHEETS 1N LIEU OF
COMPLETING SECTIONS Jil, IV, & V OF THis Foru. HOWEVER, SEcTions L 1, AND VI oF ThiS FoRy

. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Production Storage Tanks Qil Storage Tanks

3. Tank Equipment Identification No. (as assigned on 4. Emission Point Identification No. (as assigned on
Equipment L jst Form) Equipment L jst Form)
318-348 31E-34E

6. Type of change X New Construction [ New Stored Materig [ Other Tank Modification
7. Description of Tank Modification (if applicable)

7C. Provide any limitations on Source operation affecting emissions, any work practice standards (e.g. production
variation, etc.):

. TANK INFORMATION (required)

8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional grea multiplied by internal
height,

210 barrels
9A. Tank Internal Diameter (ft) I 9B. Tank Interna] Height (or Length) (ft)
10 15
10A.  Maxim um Liquid Height (ft) / 10B. Average Liquid Height (ft)
13 7.5
1A, Maximum Vapor Space Height (ft) 11B,. Average Vapor Space Height (ft)
1 7.5

12. Nominal Capacity (specify barrels or gallons). This js also known as ‘working volume” and considers design
liquid levels ang overflow valve heights.
210 bbls
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13A. Maximum annua] throughput (gallyr) 13B. Maximum daily throughput (gal/day)
153,300 420

14. Number of Turnovers per year (annual net throughput/maximum tank liquid volume)
18

15, Maximum tank fill rate (gal/min) 0.2916

16. Tank fill method Submerged [ splash [J Bottom Loading

17. Complete 1 7A and 17B for Variable Vapor Space Tank Systems X Does Not Apply
Number of transfers into System per year

18. Type of tank (check all that apply):

X Fixed Roof x vertical — horizonta| —_ fat roof —_Cone roof —__ dome roof
—__other (descn'be)
1 External Floating Roof —_ pontoon roof — double deck roof

[ Domed Externaj (or Covered) Floating Roof

[T internay Floating Roof — Vertical column Support . self—supporting
| Variable Vapor Space —_lifter roof — diaphragm

[ Pressurizeg — Spherical cylindrical

[J Underground

[ other (describe)

. TANK CONSTRUCTION & OPERATION INFORMATION (optional if providing TANKS Summary Sheets)
19. Tank Shel| Construction:
X Riveted [] Gunite lined L] Epoxy-coated rivets [] Other (describe)

20A.  Shell Color Black 208. Roof Color Black [20C. Year Last Pamiag 2015
21. Shell Condition (if meta and unlined):

D No Rust [ Light Rust [ Dense Rust L] Not applicable
22A. s the tank heateq? [JYEs X No

22B. YES, provide the operating temperature (°F)
22C. i YES, please describe how heat is provideg to tank.

23 Operating Pressure Range (psig):  0.1562 to 0.3125

24. Complete the following section for Vertical Fixed Roof Tanks [ Does Not Apply
24A.  For dome roof, provide roof radius (ft) 19

24B.  For cone roof, provide slope (ft/ft)

25. Complete the following section for Floating Roof Tanks Does Not Apply

25A.  Year Internal Floaters Installed:

25B, Primary Sea| Type: [ Metaliic (Mechanical) Shoe Seal ] Liquid Mounted Resilient Seaj
(check one) L1 Vapor Mounted Resilient Seal 1 other (describe):

25C.  Isthe Floating Roof equipped with g Secondary Seal? [JYEs CIno

25D.  IfYES, howis the secondary seaj mounted? (check one) [IShoe [JRim [] Other (describe):

25E.  Isthe Floating Roof equipped with g weather shield?

[JYEs [ONo
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25F.  Describe deck fittings; indicate the number of each type of fitting:

ACCESS HATCH
BOLT COVER, GASKETED: { UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
{ {
f !
| !
AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: | UNBOLTED COVER, GASKETED: | UNBOLTED COVER, UNGASKETED:
COLUMN WELL
BUILLT-UP coLumn - SLIDING | BUILT-upP COLUMN — sLipiNG |PIPE  COLUMN _ FLEXIBLE
COVER, GASKETED:- { COVER, UNGASKETED: { FABRIC SLEEVE SEAL:
LADDER WELL
PIP COLUMN - sLIDING COVER, GASKETED: , PIPE COLUMN - SLIDING COVER, UNGASKETED:
|
GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: I SLIDING COVER, UNGASKETED:
ROOF LEG OR HANGER WELL
WEIGHTED MECHANICAL | WEIGHTED MECHANICAL SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED. { ACTUATION, UNGASKETED: | (10% OPEN AREA)
! i
'; !
VACUUM BREAKER
WEIGHTED MECHANICAL ACTUATION, GASKETED: | WEIGHTED MECHANICAL ACTUATION, UNGASKETED:
|
RIM VENT
WEIGHTED MECHANICAL ACTUATION GASKETED: . WEIGHTED MECHANICAL ACTUATION, UNGASKETED:
DECK DRAIN (3-INCH DIAMETER)
OPEN: {90% CLOSED-
|
STUB DRAIN
1-INCH DIAMETER:
OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Interna| Floating Roof Tanks X Does Not Apply
26A.  Deck Type: [ Bolted [] Welded
26B. For Bolted decks, provide deck construction:

26C. Deck seam:
Continuous sheet construction 5 feet wide
Continuous sheet construction 6 feet wide
Continuous sheet construction 7 feet wide
Continuous sheet construction 5 x 7.5 feet wide
Continuous sheet construction 5 x 12 feet wide
(] Other (describe)

Deck seam length (ft)
For column Supported tanks:
26F.  Number of columns:

Area of deck (ft?)
Diameter of each column:

Charleston, wv

28. Daily Average Ambient Temperature (°F) 54.75
29. Annual Average Maximum Temperatyre (°F) 65.5
30. Annual Average Minimum Temperature (°F) 44.0
31. Average Wing Speed (miles/hr) 4.5
32. Annual Average Solar Insulation Factor (BTU/(ft2-day)) 1123
33. Atmospheric Pressure (psia) 14.7

V. LIQUID INFORMATION (optional if providing TANKS Summary Sheets)
34. Average daily temperature fange of bulk liquid: 8o
34A.  Minimum (°Fy 70 34B.  Maximum (°F) 90
35. Average Operating pressure range of tank: 0.2343

35A.  Minimum (psig) 0.15625 358,

Maximum (psig) 03125

36A.  Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
70 -14.54

37A. Average Liquid Surface Temperature (°F) 37B. Corresponding Vapor Pressuyre (psia)
85 / -14.46

38A.  Maximum Liquid Surface Temperature (°F) 38B. Corresponding Vapor Pressure (psia)
100 -14.38

39A.  Material Name or Composition

(Ib/lb-mole)
Vapor Molecular Weight (Ib/lb-mole)

39.97
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Maximum Vapor Pressure
39F.  True (psia)

39G. _ Reid (psia
Months Storage per Year
39H.  From

391, To

12 months

V. EMISSIONS AND CONTROL DEVICE DATA (required)
40. Emission Control Devices (check as many as apply):[ "] Does Not Apply

[] Carbon Adsorption?
[J Condensert
(] Conservation Vent (psig)

Vacuum Setting Pressure Setting
[ Emergency Relief Valve (psig)
[ Inert Gas Blanket of
L1 Insulation of Tank with
7 Liquid Absorption (scrubber)!
[T Refrigeration of Tank
[J Rupture Disc (psig)
L7 Vent to Incinerator
Other? (describe): Vapor Recovery Unit and Vapors are sent to sales.
' Complete appropriate Air Pollution Control Device Sheet.

Material Name & Breathing Loss Working Loss Annual Loss N
Estimation Meth d!
CAS No. (Ib/hr) Amount | Units (Ib/yr) ©

" EPA = EPA Emission Factor, MB = Materig| Balance, S5 = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)

Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.

Page 5 of 5 Revision 03/2007



Attachment L

EMISSIONS UNIT DATA
STORAGE TAN

IF  using US EPA’s
www.epa. ovltnnltanks.html
COMPLETING SECTIONS i, iv,
MUST BE COMPLETED. US EPA
BE USED TO ESTIMATE VOC AND

TANKS EMISSION

S AP-42, SEcTiON 7.1,
H

). APPLICANT MAY AT
& V OF THIs FORM. Ho

u

SHEET
KS

ESTIMATION PROGRAM
TACH THE SUMMARY SHEETS IN LIEU OF
WEVER, SECTIONS I, I, AND VI OF THIS FORM
‘ORGANIC Liquip STORAGE TANKS,” MAY ALSO

(AVAILABLE AT

AP EMISSIONS (httg:l/www.ega.gov/tnn/chiefl).

l. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Production Storage Tanks Water Storage Tanks

3. Tank Equipment Identification No, (as assigned on[4. Emission Point Identification No. (as assigned on
Equipment List Form) Equipment Ljst Form)
168-278 16E-27E

5. Date of Commencement of Construction (for existing tanks) 2015

6. Type of change New Construction

I New Stored Materig|

[1 Other Tank Modification

7. Description of Tank Modification (if applicable)

7A. Does the tank h
(e.g. Is there m

7C. Provide any limitations
variation, etc.):

ll. TANK INFORMATION (required)
8. Design Capacity (specify barrels or gallons). Use the internal Cross-sectional greg multiplied by internal
height.
° 210 barrels

9A. Tank internaj Diameter (ft) 9B. Tank Internal Height (or Length) (ft)

10 / 15
10A.  Maximum Liquid Height (ft) 10B. Average Liquid Height (ft)

13 I 7.5
1A, Maximum Vapor Space Height (ft) 11B. Average Vapor Space Height (ft)

1 7.5

12. Nominal Capacit allons). This is also known as ‘working volume® and considers design

liquid levels and

Y (specify barrels or g
overflow valve heights

210 bbls
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13A.  Maximum annual throughput(gal/yr) 13B.  Maximum daily throughput (gal/day)

14. Number of Turnovers p:ijglzgr (annual net throughput/maximum tank liquid volumel)26
6
15. Maximum tank fill rate (gal/min) 0.0875
16. Tank fill method Submerged [1 Splash [J Bottom Loading
17. Complete 17A and 17B for Variable Vapor Space Tank Systems Does Not Apply

17A.  Volume Expansion Capacity of System (gal) 17B.  Number of transfers into system per year

18. Type of tank (check all that apply):

Fixed Roof x vertical —_ horizontal —_flat roof —Coneroof __ dome roof
—__ other (describe)
[J External Floating Roof —_ pontoon roof —__double deck roof

L] Domed External (or Covered) Floating Roof

[T Intemal Floating Roof — vertical column support - self-supporting

[ Variable Vapor Space —lifter roof —— diaphragm

[J Pressurized ——spherical  __ cylindrical

[J Underground

[ Other (describe)

. TANK CONSTRUCTION & OPERATION INFORMATION (optional if providing TANKS Summary Sheets)

19. Tank Shell Construction:

Riveted L] Gunite lined L] Epoxy-coated rivets L] Other (describe)

20A.  Shell Color Black 20B.  Roof Color Black IZOC. Year Last Painted 2015
21. Shell Condition (if metal and unlined):

No Rust L] Light Rust [] Dense Rust [ ] Not applicable
22A. s the tank heated? [JYes XINo

22B. IfYES, provide the operating temperature (°F)

22C.  IfYES, please describe how heat is provided to tank.

23. Operating Pressure Range (psig):  0.1562 to 0.3125

24. Complete the following section for Vertical Fixed Roof Tanks [1Does Not Apply
24A.  For dome roof, provide roof radius (fty 10

24B.  For cone roof, provide slope (ft/ft)

25. Complete the following section for Floating Roof Tanks Does Not Apply

25A.  Year Internal Floaters Installed:
[ Metallic (Mechanical) Shoe Seal J Liquid Mounted Resilient Seal

25B, Primary Sea| Type:
(check one) ] Vapor Mounted Resilient Seal (] Other (describe):
25C. Is the Floating Roof equipped with a Secondary Seal? []YEs [INo
25D.  IfYES, how s the secondary seal mounted? (check one) [] Shoe I Rim (] Other (describe):
25E.  Isthe Floating Roof equipped with a weather shield? [ YEs [INO
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25F. Describe deck fittings; indicate the number of each type of fitting:
ACCESS HATCH
BOLT COVER, GASKETED: i UNBOLTED COVER, GASKETED: l UNBOLTED COVER, UNGASKETED:
|
AUTOMATIC GAUGE FLOAT WELL
BOLT COVER, GASKETED: ’ UNBOLTED COVER, GASKETED: UNBOLTED COVER, UNGASKETED:
COLUMN WELL
BUILT-up COLUMN - SLIDING BUILT-up COLUMN -~ SLIDING PIPE coLumn - FLEXIBLE
COVER, GASKETED: i COVER, UNGASKETED: | FABRIC SLEEVE SEAL:
LADDER WELL

PIP COLUMN - SLIDING COVER, GASKETED: , PIPE COLUMN - SLIDING COVER, UNGASKETED:

|

GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: SLIDING COVER, UNGASKETED:
ROOF LEG OR HANGER WELL

WEIGHTED MECHANICAL WEIGHTED MECHANICAL SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: { ACTUATION, UNGASKETED: 1 (10% OPEN AREA)
WEIGHTED MECHANICAL ACTUATION, GASKETED: ’ WEIGHTED MECHANICAL ACTUATION, UNGASKETED:

|

RIM VENT
WEIGHTED MECHANICAL ACTUATION GASKETED: ';' WEIGHTED MECHANICAL ACTUATION, UNGASKETED-
DECK DRAIN (3-INCH DIAMETER)

OPEN: 190% CLOSED:

|

STUB DRAIN
1-INCH DIAMETER:
OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for Internal Floating Roof Tanks X Does Not Apply
26A.  Deck Type: [1 Bolted [ Weldeq
26B.  For Bolted decks, provide deck construction:

26C. Deck seam:

Continuous sheet construction 5 feet wide
Continuous sheet construction 6 feet wide
Continuoys sheet construction 7 fest wide

Deck seam length (ft)
For column Supported tanks:
26F.  Number of columns;
V. SITE INFORMANTION (optional if providing TANKS Summary Sheets)
27. Provide the city and state on which the data in this section are based.
Charleston, Wy

Area of deck (ft2)
Diameter of each column:

26G.

28. Daily Average Ambient Temperature (°F) 54.75
29. Annual Average Maximum Temperature (°F) 65.5
30. Annual Average Minimum Temperature (°F) 44.0
31. Average Wind Speed (miies/hr) 4.5
32. Annual Average Solar Insulation Factor ( BTU/(ftZ-day)) 1123
33. Atmospheric Pressure (psia) 14.7

V. LIQUID INFORMATION (optional if providing TANKS Summary Sheets)
34. Average daily temperature fange of bulk liquid: gg
34A. Minimum (°F) 70 34B.  Maximum (°F) 90
35. Average Operating pressure range of tank: 0.2343

35A.  Minimum (psig) 0.15625 Maximum (psig)  0.3125

36A.  Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
70 -14.54

37A. Average Liquid Surface Temperature (°F) 37B. Corresponding Vapor Pressure (psia)
85 } -14.46

38A.  Maximum Liquid Surface Temperatuyre (°F) / 38B. Corresponding Vapor Pressure (psia)
100 -14.38

39A.  Material Name or Composition

~mole)
Vapor Molecular Weight ( ib/ib-mole)
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Maximum Vapor Pressure
39F.  Trye (psia)

39G.  Reid sia

Months Storage per Year
39H.  From

391. To

40. Emission Control Devices (check as many as apply):[ ] Does Not Apply
[] Carbon Adsorption?
[ Condenser
[1 Conservation Vent (psig)
Vacuum Setting Pressure Setting
d Emergency Relief Valve (psig)
[ Inert Gas Blanket of
[ Insulation of Tank with
[ Liquid Absorption (scrubber)?
[J Refrigeration of Tank
[J Rupture Disc (psig)
L7 Vent to Incinerator
Other? (describe): Vapor Recovery Unit and vapors are sent to sales,
' Complete appropriate Air Pollution Control Device Sheet.

i i Working Loss
Material Name & Breathing Loss g Annual Loss Estimation Methodg!

CAS No. (ib/hr) Amount | Units (Ib/yr)
vocC E & P Tanks
HAPS E & P Tanks

' EPA = EpPA Emission Factor, MB = Material Balance, Ss = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)
> Remember to attach emissions calculations, including TANKS Summary Sheets if applicable,
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Attachment L
EMISSIONS UNIT DATA SHEET
STORAGE TANKS

BE USED TO ESTIMATE VOC AND HAP EMI,SSIONS ( httg. :)IWWW.eQa.govItnn/chiefl).

l. GENERAL INFORMATION (required)

1. Bulk Storage Area Name 2. Tank Name
Production Storage Tanks Water Storage Tanks

3. Tank Equipment Identification No. (as assigned on 4. Emission Point Identification No. (as assigned on
Equipment L jst Form) Equipment List Form)
358-378 35E-37E

5. Date of Commencement of Construction (for existing tanks) 2015

6. Type of change New Construction [ New Stored Material [] Other Tank Modification
7. Description of Tank Modification (if applicable)

7A. Does the tank have more than one mode of operation? [JYes No
(e.g. Is there more than one product stored in the tank?)

- If YES, explain and identify which mode is covered by this application (Note: A Séparate form must be
completed for each mode).

. Provide any limitations on source operation affecting emissions, any work practice standards (e.g. production
variation, ete.):

Il. TANK INFORMATION (required)

8. Design Capacity (specify barrels or gallons). Use the internal cross-sectional areg multiplied by internal
height,

210 barrels

9A. Tank interna] Diameter (ft) 9B. Tank Interna] Height (or Length) (ft)

10 , 15
10A. Maximum Liquid Height (ft) l 10B. Average Liquid Height (ft)

13 7.5
1A, Maximum Vapor Space Height (ft) I 11B. Average Vapor Space Height (ft)

1 7.5
12. Nomina| Capacity (specify barrels or gallons). This is also known ag working volume” and considers design
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13A.  Maximum annual throughput (galtyr) 13B.  Maximum dailythroughput (gal/day)
306,600 840

16, Maximum tank fill rate (gal/min) 0.5833
16. Tank fill method Submerged (] Splash [J Bottom Loading

17. Complete 1 7A and 178 for Variable Vapor Space Tank Systems X Does Not Apply
Number of transfers into System per year

18. Type of tank (check all that apply):

X Fixed Roof X vertical — horizontal —_flat roof —-Coneroof __  dome roof
—__other (describe)
[ External Floating Roof —_ pontoon roof —— double deck roof

[T Domed External (or Covered) Floating Roof

[ Internal Floating Roof — vertical column support - self—supporting
[ Variable Vapor Space — lifter roof — diaphragm

OJ Pressurized ——_ spherical —_cvylindrical

[ Undergroung

[] Other (describe)

19. Tank Shel| Construction:
Riveted [ Gunite lined L] Epoxy-coated rivets [] Other (describe)
20A.  Shell Color Black | 20B. Roof Color Black |20C.  Year Last Pamtod 2073
21. Shell Condition (if metal and unlined);
No Rust L] Light Rust [] Dense Rust [T Not applicable
22A. s the tank heated? [J1YEs NO

22B.  IfYES, provide the operating temperature (°F)

22C, YES, please describe how heat is provided to tank,

23. Operating Pressure Range (psig):  0.1562 to 0.3125
24. Complete the following section for Vertical Fixed Roof Tanks I Does Not Apply

24A.  For dome roof, provide roof radius (ft) 19

24B.  For cone roof, provide slope (ft/ft)
25. Complete the following section for Floating Roof Tanks Does Not Apply
25A.  Year Internal Floaters Installed:
25B. Primary Seal Type: [ Metallic (Mecham’cal) Shoe Seal ] Liquid Mounted Resilient Seal
(check one) [ Vapor Mounteq Resilient Seal [] Other (describe):
25C.  Isthe Floating Roof equipped with a Secondary Seal? []YEs [INo
25D. I YES, how is the secondary seal mounted? (check one) [T Shoe [ Rim [] Other (describe):
25E. s the Floating Roof equipped with g weather shield?

0 Yes CINo
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25F.  Describe deck fittings; indicate the number of each type of fitting:
ACCESS HATCH
BOLT COVER, GASKETED: UNBOLTED COVER, GASKETED: UNBOLTED COVER, UNGASKETED:

[ 1
1 |'
| .’
f .'
| .'

AUTOMATIC GAUGE FLOAT WELL

BOLT COVER, GASKETED: |' UNBOLTED COVER, GASKETED:

UNBOLTED COVER, UNGASKETED:

f
i
i
I
|
i
i
1
1
[
i
'

COLUMN WELL

BUILT-UP CoOLUMN - SLlDING;’BUlLT—UP COLUMN - SLIDING;’PIPE COLUMN - FLEXIBLE
COVER, GASKETED:- { COVER, UNGASKETED: | FABRIC SLEEVE SEAL:

LADDER WELL
PIP COLUMN - sLIDING COVER, GASKETED: | PIPE COLUMN - SLIDING COVER, UNGASKETED:

GAUGE-HATCH/SAMPLE PORT
SLIDING COVER, GASKETED: { SLIDING COVER, UNGASKETED:

ROOF LEG OR HANGER WELL

WEIGHTED MECHANICAL , WEIGHTED MECHANICAL SAMPLE WELL-SLIT FABRIC SEAL
ACTUATION, GASKETED: t ACTUATION, UNGASKETED: 1 (10% OPEN AREA)

Y
————— < ———— e —
m
=
)

DECK DRAIN (3-INCH DIAMETER,)
OPEN: | 90% CLOSED:

;’
STUB DRAIN

1-INCH DIAMETER:

OTHER (DESCRIBE, ATTACH ADDITIONAL PAGES IF NECESSARY)
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26. Complete the following section for interna| Floating Roof Tanks Does Not Apply
26A.  Deck Type: [] Bolted (] Welded
26B. For Bolted decks, provide deck construction-

26C. Deck seam:
Continuous sheet construction 5 feet wide
Continuous sheet construction 6 feet wide
Continuous sheet construction 7 feet wide
Continuous sheet construction 5 x 7.5 feet wide
Continuous sheet Construction 5 x 12 feet wide
1 other (describe)

Deck seam length (ft)
For column Supported tanks:
26F.  Number of columns:

Area of deck (ft2)
Diameter of each column:

27. Provide the city and state on which the data in this section are based.
Charleston, Wy

28. Daily Average Ambient Temperature (°F) 54.75
29. Annual Average Maximum Temperature (°F) 65.5
30. Annual Average Minimum Temperature (°F) 44.0
31. Average Wind Speed (miles/hr) 4.5
32. Annual Average Solar Insulation Factor (BTU/(ftZ-day)) 1123
33. Atmospheric Pressure (psia) 14.7

V. LIQuID INFORMATION (optional if providing TANKS Summary Sheets)
34. Average daily temperature range of bulk liquid: 8o
34A.  Minimum (°F) 70 ; 34B.  Maximum (°F) 90
35. Average operating pressure range of tank: 0.2343

35A.  Minimum (psig) 0.15625

Maximum (psig) 03125

36A.  Minimum Liquid Surface Temperature (°F) 36B. Corresponding Vapor Pressure (psia)
70 ’ -14.54

37A. Average Liquid Surface Temperature (°F) ; 37B. Corresponding Vapor Pressure {psia)
85 -14.46

38A.  Maximum Liquid Surface Temperature (°F) 38B, Corresponding Vapor Pressyre (psia)
100 -14.38

39A.  Material Name or Composition

Liquid Molecular Weight (ib/ib-mole)
Vapor Molecular Weight (Ib/lb-mole)
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Maximum Vapor Pressure
39F.  Trye (psia)

39G.  Reid sia
Months Storage per Year
39H.  From

391. To

12 months

VL. EMISSIONS AND CONTROL DEVICE DATA (required)
40. Emission Control Devices (check as many as apply): [7] Does Not Apply

[ carbon Adsorption?
[ Condenser
L] Conservation Vent (psig)

Vacuum Setting Pressure Setting
[] Emergency Relief Valve (psig)
[ Inert Gas Blanket of
[ Insulation of Tank with
[ Liquid Absorption (scrubber)!
[ Refrigeration of Tank
L7 Rupture Disg (psig)
[J Vent to Incinerator?
X Other (describe): Vapor Recovery Unit ang Vapors are sent to sajes,
' Complete appropriate Air Poliution Control Device Sheet.

Material Name g Breathing Loss Working Loss Annual Loss L .

CAS No. (Ib/hr) Amount Units (Ib/yr) Estimation Methog
vVoC E & P Tanks
HAPS E & P Tanks

" EPA = EPA Emission Factor, MB = Material Balance, ss = Similar Source, ST = Similar Source Test,
Throughput Data, O = Other (specify)
XI Remember to attach emissions calculations, including TANKS Summary Sheets if applicable.
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Attachment L
EMISSIONS UNIT DATA SHEET
BULK LIQUID TRANSFER OPERATIONS

§ accommodated at this rack or transfer point (check as many

O Marine Vessels 0 Rail Tank Cars Kl Tank Trucks

3. Loading Rack or Transfer Point Data:

None- use truck pumps

I_ Number of pumps

Number of liquids loaded 2

Maximum number of marine
vessels, tank trucks, tank cars,
and/or drums loading at one time

4. Does ballasting of marine vessels occyr at this loading areq?
O Yes O No X Does not apply

5. Describe cleaning location, COMpounds and procedure for cargo vessels using this
transfer point: N/A

Maximum I Jan. - Mar. I

hours/day




wesks/quarter mmn“

8. Bulk Liquid Data (add pages as necessary):
Pump ID No. N/A I

Liquid Name
Max. daily throughput (1000 gal/day) |
Loading Method ! m

e S P

ondensate Produced Walier
Unit ID: 308 Unit ID: 38§

Max. Bulk Liquid Temperature (°F) %

True Vapor Pressure 2

Cargo Vessel Condition 3

Control Equipment or Method * mm
Minimum controj efficiency (%)

Maximum Loading (Ib/hr) 23,117
Emission

Rate Annual (Ibtyr) I 2,664.6 I 16 I 1764 l 266 , I 7
I Estimation Method $

’ EPA

LOA = Lean 0| AdsorptionCO =

Condensation SC= (Absorption)CRA = Compressor-
Refrigeration-Absorption = Xidation or Incj

C= Compression-Refrigeration—Condensation
O = other (descibe)

*EPA = Epa Emission Factor as stated in AP-42
MB = Material Balance
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T™M = Test Measurement based upon test data submittal
O = other (describe)

9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose Monitoring, recordkeeping, and reporting in order to demonstrate compliance with the

proposed Operating parameters. Please Propose testing in order to demonstrate compliance with the
Proposed emissions limits.

MONITORING

See Attachment O

RECORDKEEPING

REPORTING TESTING

E PROCESS PARAMETERS AND RANGES THAT ARE PROPOSED
RDER TO DEMONSTRATE COMPLIANCE wiTH THE OPERATION OF THIS PROCESS
EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE,

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WiLL ACCOMPANY THE
MONITORING,

POLLUTION CONTROL DEVICE,

N/A
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Attachment M
Air Pollution Control Device Sheet
(FLARE SYSTEM)
Control Device D No. (must match Emission Units Table);
Equipment Information

1. Manufacturer: COMM Engineering

Model No. 4

2. Method: L] Elevated fiare
Ground flare
IX] Other

) Back-up Combustor
Describe

3. Provide diagram(s) of unit describing Capture system with duct arrangement and size of duct, air volume,
Capacity, horsepower of movers. [f applicable, state hood face velocity and hood collection efficiency.

4. Method of sSystem used:

J Steam-assisteq [ Air-assisteqg

O Pressure-assisteq Non-assisteq

5. Maximum Capacity of flare: 6. Dimensions of stack:
86.80 scf/imin Diameter 4 ft.
5208.33  scfthr Height 23 ft.
7. Estimated combustion efficiency: 8. Fuel used in burners:
(Waste gas destruction efficiency) Natural Gas
Estimated: o8 % [] Fuel 0il, Number
Minimum guaranteed:  og % [] Other, Specify;
9. Number of burners: | 11. Describe method of controlling flame:
Air inlet flame arresotr
Rating: 12.2 MMBTU/HR BTU/hr
10. Will preheat be used? []Yes No
12. Flare height: 23 ft | 14. Natural gas flow rate to flare pilot flame per pilot
light: scf/min
13. Flare tip inside diameter- ft 19 scfhr
15. Number of pilot lights: ; 16. Will automatic re-ignition be used?
Total 22,800 BTU/hr ] Yes [INo
17. If automatic re-ignition will be yseg describe the method
Upon detecting lose of flame, ignitor wij] spark
18. Is pilot flame equipped with a monitor? Yes [T No
If yes, what type? [] Thermocouple ] Infra-Reqd
[J Uitra Violet [ Camera with monitoring control room
Xl other, Describe: Flame ionization
19. Hours of unit operation per year: 8760
Page 1 of 3 Revision 03/15/2007




Steam Injection

20. Will steam injection be yseq? []Yes No [21. Steam pressure PsiG
Minimum Expected:

22. Total Steam flow rate: LB/hr |23, Temperatuyre: °F

24, Velocity ft'sec |25, Number of jet streams

26. Diameter of steam jets: in 27. Design basis for steam injecteq:

LB steam/t B hvdroca[bgn

28. How will steam flow be controlled if steam injection is

used?

29, Quantity

Name ins of H,$/100 f°

Field Natura] Gas

Gra

Il
I

Quantit

B/hr ft3/hr, etc Source of Materiaj

L
N/A

I

30. Estimate total combustible to flare: 21.0509 Ib/hr

LB/hr or ACF/hr

31. Estimated total flow rate

21.0509 Ib/hr LB/hr or ACF/hr

to flare including Materials to pe burned, ¢ca

——scfm
rmer gases, auxiliary fuel, etc. -

32. Give composition of carrier gases:

Included in calculations,

33. Temperature of emission stream:

34, Identify and describe a|| auxiliary fuels to be burned.

° BTU/scf
Heating valye of emission stream: , BTU/scf
Mean molecular weight of eml?sTs%t: stream: BTU/scf
MW = Ib/lb-mole BTU/scf
35. Temperature of flare gas: °F 36. Flare gas flow rate: scf/min
37. Flare gas heat content: BTUAt 38. Flare gas exit velocity: scf/min
39. Maximum rate during €mergency for one major piece of equipment or process unit: scf/min
40. Maximum rate during emergency for one major piece of €quipment or process unit BTU/min

(e.g., gas cooling, gas

Page 2 of 3
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proposed operating parameters. Please Propose testing in order to demonstrate compliance with the
Proposed emissions limits.

MONITORING: RECORDKEEPING:

REPORTING:

MONITORING:

RECORDKEEPING: Please describe the proposed recordkeeping that wil| accompany the Mmonitoring.

REPORTING: Please describe any proposed emissions testing for this process equipment on air
pollution controj device,
TESTING: Please describe any proposed emissions testing for this process equipment on air

poliution contro| device.
45. Manufacturer's Guaranteed Capture Efficiency for each air pollutant.
98%
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Company Name: Cunningham Energy, LLC

Facility Name: Cochran and King Pad

Emission Unit ID: 18

Emission Point ID: 1E

Control Devices: None

Source Description: Tank Truck Oil/Condensate Loading Losses

Using equation L =12.46* SPM/T from AP-42, Chapter 5, Section 5.2-4

S= 0.6 = Saturation Factor
P= 4 = True vapor pressure of liquid loaded (psia)
M = 52.28 = Molecular Weight of Vapors (Ib/lb-mole)
T= 539.67 = Temperature of bulk liquid loaded (in degrees Rankine)
Hourly Loading Rat 7980 = Gallons Loaded per Hour
Annual Loading Rat 919800 = Gallons Loaded per Year
Control 0 = Efficiency of any Control Device (e.g.a VRU)

L = 2.8969 = Loading Loss (in pounds of VOC released per 1000 gallons of liquid loaded)
VOCIbhr=[ 237174 |
VOC tpy = 1.3323
HAP Ib/hr* =] 0.0254 ]
HAP tpy* | 0.0015

Note: Use default wt% for HAP =0.11%

0o



Company:
Facility:

Emission Unit ID:
Emission Point ID:
Control Devices:
Source Description:

Quantity of controliers:
Gas Vent Rate:
Annual Operation:
Total Gas Ventsd:

Cunningham Energy, LLC
Cochran and King Pad
148

14E

None

Pneumatic Controllers

Emissions: Ib/hr gas (total gas stream)
17248.44 Ib/year gas
ton/year gas
Emission Speciation:
Component Fercr:t':ge Molecular we, ight N'::;?ezr::::;: ‘x / Weight Fraction ! avg lbs/hr I tons/yr
Nitrogen | 0.17 28.013] 0.050 0.0013 0.0026 00112
Carbon Dioxide 0.000 44.010) 0.000 0.0000 0.0000, 0.0000
Methane 17.218 16.043 2.762 0.0711 w 0.6132
Ethane 30.330%) 30.070) 9.120 0.2347 0.4621 2.0241
Propane 31.335 44,097, 13.818 0.3556 0.7002 3.066
iso-Butang 5.207% 58.123 3.027 0.0779 0.1534 0.671
n-Butane 10.675%, 58.123 6.205 0.1597 0.3144] 1.3773
iso-Pentane 2.417%) 72.150 1.744 0.0449 0.0884| 0.3872]
n-Pentane 1.642%) 72.150 1.185 0.0305 0.0601 0.2630)
Other Hexanes 0.405Y 86.178 0.349 0.0090 0.0177, 0.0778
*n-Hexane 0.222% 86.178] 0.191 0.0049 0.0096, 0.0423]
*Benzene 0.022 78.114 0.017 0.0004 0.0008, 0.0034)
*Toluene 0.008%, 92,141 0.008 0.0002 0.0004, 0.0017]
“Ethylbenzene 0.001%, 106.167, 0.002 0.0000 0.0001 0.000
“Xylenes 0.004% 106.167] 0.004 | 0.0001 ] 0.0002 0.000.
*Trimethylpentane | 0.000% 114.231| 0.000 0.0000 | 0.0000 " p.0000
Heptanes ’ 0.201% 100.272) 0.202 0.0052 0.0102 0.0448
Octanss 0.058%) 114.231 0.066 0.0017 0.0033, 0.0147]
Nonanes . 128.258 0.011 0.0003 0.0005 0.0023
Decanes+ 142,280 0.099 0.0026 0.0050) 0.0220)
Molecular Weight = 38.8582 1.0001
Total Non-Toxic VOCs| 1.3532 5.9274
Total Toxic VOCs] 0.0111 0.0486
Total VOCs (includes toxics 1.3643 5.9760)

Notes:

Component Ibs/hr = (Ibs HC/hr)(component weight fraction)
Component tons/yr = (tons HC/yr)(compaonent weight fraction)




Company Name: Cunningham Erergy, LLC

Facility: Cochran and King Pad
Emission Unit ID: 158

Emission Point ID: 15E

Control Device: None

Source Description: VRU Naturaf Gas Compressor Engine
Engine Type: Lean-burn, 4-stroke

Emission Calculations:

hp
Btu/scf
Btu/hp-hr
hrs

Rated Engine Capacity:
Btu Value of Fuej Gas:
Engine Heat Input:
Hours Operated for Year:
Calculated Heat Rate:
Calculated Fyel Use:

| 101]
[ 229154

0.89] MMBtu/hr

cu. ft/hr;

| 34| MmcRyr
Percent Operation for Year: 100.00{%
Factor Avg. Total
Pollutant Ib/MMBTU g/hp-hr Ibs/hr tons/yr Source of Factor

CRITERIA

NOx I 1.103 0.982 Manufacturer Data

Cco

4.40

0.625 Manufacturer Data

PMyo 7.71E-05 0.000 AP-42, Table 3.2-2, 7/00
— | T7T1E05
SO, 9.19E-04 AP-42, Table 3.2-2, 700 - Adjusteq’

TOXIC AIR POLLUTANTS

VOC 0.125 0.500 0.112 0.491 Manufacturer Data
N-Hexanes 1.11E-03 0.004 0.001 AP-42 Table 3.2-2, 7/00

Formaldehyde 0.0752 0.300 0.067 0.293 Manufacturer Data

Acetaldehyde 8.36E-03 0.033 0.007 0.031 IAP-42, Table 3.2-2, 7/00
Benzene 4.40E-04 0.002 0.000 0.000 AP-42, Table 3.2-2, 7/00
Toluene 4.08E-04 0.002 0.000 0.000 AP-42, Table 3.2-2, 7/00

3.97E-05 0.0002 0.000 0.000 AP-42, Taple 3.2-2, 7/00

0.001 0.000 | 0.000 AP-42, Table 3.2-2, 7/00
\_’\
0.075 0.328

Ethylbenzene

OTHER

4.990 1.113 4.875 AP-42 Table 3.2-2, 7/00
0.419 0.093 0.407 AP-42, Table 3.2-2, 7/00
5.868 1.308 5.729 AP-42 Table 3.2-2, 7/00
Non-toxic VOG
gHeEtaneﬂ 0.037 0.163 = VOC - Total TAPs

CO ] 320.363 1403.275

Additional Notes:
——==onal Votes:

1. The AP-42 factor for SQis based on a fuel content of 2000 gr HS/10° scf (3.2 ppm). This calculation adjusts



Company Name: Cunningham Energy, LLC

Facility Name: Cochran and King Pad
Emission Unit ID- 28S

Emission Point ID: 28E

Control Devices: None

Source Description: Tank Truck Water Loading Losses

Using equation L =12.46* sPm/T from AP-42, Chapter 5, Section 5.2-4

= Saturation Factor
= True vapor pressure of liquid loaded (psia)

= Gallons Loaded per Hour
= Gallons Loaded per Year
= Efficiency of any Control Device (eg.a VRU)

VOC Ibir=[ 239174 )
VOC tpy = 0.7994
Assume 1% VOC Ib/hr =
Assume 1% vVOC tpy = 0.0080
HAP lohrt < G0957 ]
HAP tpy* =1 0.0009

Note: Use default wt% for HAP = 0.11%



T
7T

22600 oigvo
00000 00000
00000 <0000
<0000 91000
90000 6200°0
00000 00000
000070 £000°0
00000 00000
00000 1000°0
10000 £000°0
9000°0 420070
01000 87000
8£00°0 2100
95000 PSE0°0
¥220°0 £201°0
£010°0 2470°0
€0€0°0 98€1°0
SEL0°0 41900
SE00°0 29100
00000 0000°0
10000 £000°0
Ady ‘Suoissjwg du/qi
J0)snquioy ‘sley uolssiwg

doisnquiog woyy Palw3 seg

| serep_ ]
[ g6ec0 |

‘(sinoy 8EP) awnmop NYA %S jo sy Bunesado yo Paseq sy iesf jad Suo} fejoy
"SZH (Awdd g Joy 40198) 8y sjsnfpe uogenojea siy ) (awdd '€ 498 01/5% 14 16 0002 jo us0a jony e yo Peseq 1 20g J0; soj08; Zh-dv eyy 'y

TESUS Ry

(sdvL Bupnjouyy SO0A feloL
SOOA 21x0) jejo
SO0A 21x0}-Lop lejor

Eivi2L J0A Iejoy,

LVSy0 1e3H |ejoy ¥0-308"} 812 (0A [eyo ) 60S0'1Z Se9 jejoy

0000°0 LVEYLS 00+300°0 299'¢ 9000070 00000 + SAUBda(]
20000 £'9669 80-3/97 6562 %62¥0'0 06000 SaueuoN
0L00°0 6'8ve9 20-329°) 14433 %S8ET 0 2050°0 LEER)
02000 82055 £0-38%' 482°¢ %8989°0 LX) SSuBjda
00000 6'8p29 00+300°0 ceee 500000 0000°0 Sueyuadifiaiin ],
10000 46029 80-Ikp1 viG°g %1810°0 0¥00°0 SaugjAx,
00000 l'ezes 60-3/5°¢ vi5¢ %8¥00°0 01000 duazuaqiyyg,
10000 8vivy 80-38¥Z 6l1b %9820°0 090070 duanjoj
20000 6Lvie 20-I¢cg 858y %0290°0 LELOO Quazuag,
62000 1’96y 20-310'9 YOo¥'v %9819°0 S9eL°0 suBxeN-u,
0500°0 1952 90-350°1 yor'y %EOELL 62£2°0 Sauexap-|
€800 £'866€ 90-31Sy 09z°g %E0EL Y $698°0 Sueed-u
L920°0 4'800% 90-349'9 09¢e’s %8ETO'9 189¢°1L Suejusd-0s)
9801°0 9'z6ee S0-3¥E'E 6259 %100€v2 bSILG SUBING-IJ
20S0°0 0'29ze S0-3¥6°) 6259 REEOZTL P8SET sueng-os)
1061°0 SlISE S0-396°S 909'8 %8806°2¢ 9.¢6'0 duedol
689070 4'89/) $0-368°¢ 0zo'zy %¥959y) £€980°¢ suel3
€610°0 4600} 50-326°L 0s9'cz %68P8E 20180 sueljaly
000070 [1{1] 40+300°0 £29'8 %0000°0 00000 8pIx0iq uogiey
00000 00 £0-306°} 1¥Gel %8990°0 LPL0°0 usboy

P €W/niLg . ey p
MUNLENN “ajey ‘anea Bupesy WHDSIW "9y ‘awnjop dyoadg % Biapp A siey Wwauodwon
188H Jusuodwior Jauoduion MOI4 auBwinjop Weuoduion P394 pauquion

lo1snquicg o seg Paulquoy

~I0; I T eNTS CIUGC) 53 385

(seb ejsem 198mg) 20g

ZV'L e ‘Zi-gy
ZvL B1geL ‘Zimgy

om0 ]
000'0 | _tooo ]

0000

N8 YOI DSSiSSE wEajs:
N9 YBIY "PoISISSE theays:

y/sq)
2jey uossiug

SUOISSTINg 10)SNquIcT [oRUGH

1038Nngiuoy dn-ypeg

iuondiissaqg 8dnog

VIN isev1aeq jonuoy
362 ‘Qluog uossjug
S6z ‘aiyun uojssugy

Ped Buiy pue uesyoon)
017 "ABisug weybujuuny

Aoey
‘Sen >:mnEoo



Company Name: Cunningham Energy, LLC
Facility: Cochran and King Pad

Combined Feed Rate to Back-up Combustor

Component Oil Storage O'LKSI.:?S‘ge Water Storage Water Storage FC;ZT;,;?:
(Cochran), Ib/hr Ib/hr ’ (Cochran), Ib/hr (King), Ib/hr Ib/hr* '
Nitrogen | 0.0050 | 0.0090 | 0.0000 [ 0.0000 0.0141 ]
Carbon Dioxide 0.0000 0.0000 0.0000 0.0000 0.0000
Methane 0.0016 0.8102
Ethane 1.0240 2.0490 0.0062 0.0062 3.0853
Propane 2.3000 4.6000 0.0138 0.0138 6.9276
n-Butane 0.7830 1.5660 0.0047 0.0047 2.3584
Iso-Butane 1.6980 3.3970 0.0102 0.0102 5.1154
N-Pentane 0.4210 0.8420 0.0025 0.0025 1.2681
Iso-Pentane 0.2890 0.5770 0.0017 0.0017 0.8695
Iso-Hexanes 0.0790 [ 0.1580 0.0005 | 0.0005 0.2379 ]
*N-Hexane ] 0.0450 | 0.0910 0.0003 | 0.0003 0.1365 ]
*Benzene | 0.0040 0.0090 0.0000 [ 0.0000 0.0131
*Toluene | 0.0020 0.0040 | 0.0000 | 0.0000 0.0060
*Ethylbenzene ] 0.0000 0.0010 ] 0.0000 | 0.0000 | _0.0010 ]
*Xylenes | 0.0010 ] 0.0030 | 0.0000 | 0.0000 [ 0.0040
*Trimethylpentane | 0.0000 | 0.0000 [ 0.0000 I 0.0000 | 0.0000
Heptanes ] 0.0480 | 0.0960 | 0.0003 | 00003 | 0.1445 ]
Octanes 0.0170 | 0.0330 | 0.0001 | 0.0001 | 0.0502
IM)nanes 0.0030 | 0.0060 T 0.0000 [ 0.0000 | 0.0000
Decanes + 0.0000 [ 0.0000 0.0000 0.0000 | __0.0000




Company Name:
Facility Name:
Emission Unit ID:
Emission Point ID:
Control Devices:
Source Description:

Cunningham Energy, LLC

Cochran and King Pad

30S

30E

None

Tank Truck Oil/Condensate Loading Losses

Using equation L =12.46*spmr from AP-42, Chapter 5, Section 5.2-4

-E_ = Saturation Factor
4 = True vapor pressure of liquid loaded (psia)
52.28 = Molecular Weight of Vapors (Tb/b-mole)
= Temperature of bulk liquid loaded (in degrees Rankine)
= Gallons Loaded per Hour

VOC Ib/hr =
VOC tpy =

HAP Ib/hr =
HAP toy* =

= Gallons Loaded per Year
= Efficiency of any Control Device (e.g. a VRU)

| 08882 ‘
0.0010

Note: Use default wt% for HAP = 0.1 1%




Company Name: Cunningham Energy, LLC

Facility Name: Cochran and King Pad

Emission Unit ID: 38S

Emission Point ID: 38E

Control Devices: None

Source Description: Tank Truck Water Loading Losses

Using equation L =12.46* SPM/T from AP-42, Chapter 5, Section 5.2-4

S= 0.6 = Saturation Factor
P= 4 = True vapor pressure of liquid loaded (psia)
M= 52.28 = Molecular Weight of Vapors (Ib/lb-mole)
T= 539.67 = Temperature of bulk liquid loaded (in degrees Ranking)
Hourly Loading Rat 7980.000 |= Gallons Loaded per Hour
Annual Loading Rat 919800 = Gallons Loaded per Year
Control 0 = Efficiency of any Control Device (e.g. a VRU)

L = 2.8969 = Loading Loss (in pounds of VOC released per 1000 gallons of liquid loaded)

VOC Ib/hr = 23.1174

VOC tpy =| 1.3323

Assume 1% VOC ib/hr = 02312 |
Assume 1% VOC tpy =| 0.0133
HAP Ib/hr* =] 0.0254
HAP tpy* = 0.0015

Note: Use default wt% for HAP = 0.11%
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FESCO, Ltd.
1100 FESCO Avenue - Alice, Texas 78332

For: Cunningham Energy
3230 Pennsylvania Ave
Charleston, WV 25302

Sample: Cochran 5H
Well Head Hydrocarbon Liquid
Sampled @ 145 psig & 72 °F

Date Sampled: 11/04/14

January 30, 2015

Job Number: 46154.002

CHROMATOGRAPH EXTENDED ANALYSIS - GPA 2186-M

COMPONENT MOL %
Nitrogen 0.036
Carbon Dioxide 0.000
Methane 3.571
Ethane 7.256
Propane 11.157
Isobutane 3.376
n-Butane 9.186
2,2 Dimethylpropane 0.162
Isopentane 5.289
n-Pentane 4,997
2,2 Dimethylbutane 0.227
Cyclopentane 0.000
2,3 Dimethylbutane 0.426
2 Methylpentane 2.226
3 Methylpentane 1.299
n-Hexane 3.060
Heptanes Plys 47,732

Totals: 100.000

Characteristics of Heptanes Pius:

Specific Gravity
°API Gravity --

Molecular Weight ---

Vapor Volume

Weight

Characteristics of Total Sample:

Specific Gravity

°AP| Gravity

Molecular Weight

Vapor Volume

Weight

Base Conditions: 1 4.650 PSI & 60 °F

Analyst: XG
Processor: XGdjv
Cylinder ID; W-2144

Page 1 of 3

LIQ VOL %

0.007
0.000
1.084
3.476
5.506
1.979
5.188
0.111
3.465
3.245
0.170
0.000
0.312
1.655
0.950
2.253
70.598
100.000

0.8213
40.78
214.0
12.18

6.84

0.7431
58.92
130.9
18.02

6.19

Certified:

WT %

0.008
0.000
0.438
1.667
3.758
1.499
4.079
0.089
2.915
2.754
0.150
0.000
0.280
1.466
0.855
2.014
78.030
100.000

(Water=1)
@ 60°F

CF/Gal
Lbs/Gal

(Water=1)
@ 60°F

CF/Gal
Lbs/Gal

FESCO, Ltd. - Alice, Texas

David Dannhaus 361-661-7015



FESCO, Ltd. Job Number: 46154.002

TANKS DATA INPUT REPORT - GPA 2186-M

COMPONENT Mol % LigVol % Wt %
Carbon Dioxide 0.000 0.000 0.000
Nitrogen 0.036 0.007 0.008
Methane 3.571 1.084 0.438
Ethane 7.256 3.476 1.667
Propane 11.157 5.506 3.758
Isobutane 3.376 1.979 1.499
n-Butane 9.348 5.299 4.168
Isopentane 5.289 3.465 2.915
n-Pentane 4.997 3.245 2.754
Other C-6's 4.179 3.088 2751
Heptanes 7.159 65.538 5.253
Octanes 7.601 6.347 6.244
Nonanes 3.639 3.578 3.529
Decanes Plus 27.143 53.732 61.352
Benzene 0.323 0.162 0.193
Toluene 0.511 0.307 0.360
E-Benzene 0.294 0.203 0.238
Xylenes 1.061 0.731 0.861
n-Hexane 3.060 2.253 2.014
2,24 Trimethylpentane 0.000 0.000 0.000

Totals: 100.000 100.000 100.000

Characteristics of Total Sample:

Specific Gravity e 0.7431 (Water=1)
°AP! Gravity —--- e, 58.92 @ 60°F
Molecular Weight---- e —— - 130.9

Vapor Volume ~——e . 18.02 CF/Ga|
Weight «ooeeoooeooo T 6.19 Lbs/Gal

Characteristics of Decanes (C10) Plus:
Specific Gravity 0.8485 (Water=1 )
Molecular Weight- - 2959

Characteristics of Atmospheric Sample:

°API Gravity --- - - 49.84 @ 60°F
Reid Vapor Pressyre (ASTM D-5191 e . 6.63 psi
QUALITY CONTROL CHECK
Sampling
Conditions Test Samples
Cylinder Number — W-2144* W-2517
Pressure, PSIG 145 147 149
Temperature, °F 72 70 70

* Sample used for analysis

Page 2 of 3



FESCO, Ltd. Job Number: 46154.002
TOTAL EXTENDED REPORT - GPA 2186-M

COMPONENT Mol % LigVol % Wt %
Nitrogen 0.036 0.007 0.008
Carbon Dioxide 0.000 0.000 0.000
Methane 3.571 1.084 0.438
Ethane 7.256 3.476 1.667
Propane 11.157 5.506 3.758
Isobutane 3.376 1.979 1.499
n-Butane 9.186 5.188 4.079
2,2 Dimethylpropane 0.162 0.111 0.089
Isopentane 5.289 3.465 2915
n-Pentane 4.997 3.245 2.754
2,2 Dimethylbutane 0.227 0.170 0.150
Cyclopentane 0.000 0.000 0.000
2,3 Dimethylbutane 0.426 0.312 0.280
2 Methylpentane 2.226 1.655 1.466
3 Methylpentane 1.299 0.950 0.855
n-Hexane 3.060 2.253 2.014
Methylcyclopentane 0.936 0.594 0.602
Benzene 0.323 0.162 0.193
Cyclohexane 0.869 0.530 0.558
2-Methylhexane 1.452 1.209 1.111
3-Methylhexane 1.077 0.886 0.824
224 Trimethylpentane 0.000 0.000 0.000
Other C-7's 0.724 0.584 0.549
n-Heptane 2.101 1.736 1.608
Methylcyclohexane 2.234 1.609 1.676
Toluene 0.511 0.307 0.360
Other C-8's 3.731 3.238 3.141
n-Octane 1.635 1.500 1.426
E-Benzene 0.294 0.203 0.238
M & P Xylenes 0.594 0.413 0.482
O-Xylene 0.467 0.318 0.379
Other C-9's 2.333 2.261 2.250
n-Nonane 1.306 1.316 1.279
Other C-10's 3.089 3.290 3.334
n-decane 1.004 1.104 1.091
Undecanes(1 1) 3.148 3.441 3.535
Dodecanes(12) 2.337 2758 2.874
Tridecanes(13) 2127 2.693 2.844
Tetradecanes(1 4) 1.735 2.352 2.518
Pentadecanes(1 5) 1.442 2.094 2.269
Hexadecanes(1 6) 1.091 1.693 1.849
Heptadecanes(1 7) 0.940 1.542 1.701
Octadecanes( 18) 0.810 1.400 1.553
Nonadecanes(1 9) 0.756 1.360 1.518
Eicosanes(20) 0.585 1.094 1.228
Heneicosanes(21) 0.465 0.916 1.035
Docosanes(22) 0.459 0.942 1.070
Tricosanes(23) 0.324 0.690 0.788
Tetracosanes(24) 0.349 0.769 0.883
Pentacosanes(25) 0.214 0.489 0.564
Hexacosanes(26) 0.205 0.486 0.562
Heptacosanes(27) 0.239 0.587 0.682
Octacosanes(28) 0.170 0.432 0.504
Nonacosanes(29) 0.177 0.465 0.544
Triacontanes(SO) 0.124 0.337 0.395
Hentriacontanes Plus(31+) 5.353 22.797 28.010
Total 100.000 100.000 100.000

Page 3 of 3



E&P TANK V2,0 Calculation Report--- Developed by DB Robinson & Associates Ltd. 2017.04.1¢

- Oil_St(_)ra_ge_T:;nks _

Emission Unit ID: 31S - 34S Emision Point ID: 31E - 34F Control Device:1C

*1C*********************************i***

*

*********************************

T:\Customers\Cunningham Energy\Air\160687 - King Facility\1, Application\oST ¢

Project Setup Information

Project File

Flowsheet Selection

Calculation Method
Control Efficiency

Known Separator Stream
Entering air Composition

Filed

Name

Well Name
Well 1D

Date

**************************

*

*'k************************

Data Input

Separator Pressure

0.0%

No

2017

.03.17

Low Pressure 0il

174.00[peig]

Separator Temperature t 72.00([F)
Ambient Pregsure ¢ 14.70([psia]
Ambient Temperature : 60.00([F]
Clo+ se s 0.8485
Cl0+ Mw 295.90
-- Low Pressure 0i1l
No. Component mol %
1 H2S 0.0000
2 02 0.0000
3 co2 0.0000
4 N2 0.0360
5 Ccl 3.5710
6 c2 7.2560
7 c3 11.1570
8 i-c4 3.3760
9 n-C4 9.3480
10 i-cs5 5.2890
11 n-cs 4.9970
12 cé 4.1790
13 c7 7.1590
14 (o] 7.6010
15 c9 3.6390
16 Clo+ 27.1430
17 Benzene 0.323¢0
18 Toluene 0.5110
19 E-Benzene 0.2940
20 Xylenes 1.0610
21 n-cé 3.0600
22 224Trimethylp 0.0000
-- Sales Oil --wooo . ___________
Production Rate ¢ 10[bbl/day]
Days of Annual Operation : 365 [days/year]
API Gravity s 49.84
Reid Vapor Pressure : 6.63([psia)

Item

Uncontrolled
[ton/yr]

Uncontrolled
[1b/hr]

page 1

0il Tank with Separator
RVE Distillation

Cunningham Energy, LLC
Cochran Pad
0il Storage Tanks

*******************************************I*****

*

*********************************************************



E&P TaNK v2.gp Calculation Report--_ Developed by DB Robinson & Associates Ltd. 2017.04,

Total Hapg 0.470 0.107

Total e 61.179 13.968 Flash, standing, and working losses are sent directly
VOCs, C2+ 58.823 13.43¢0

’ r tem. DEP r
VoCs. ca 9. 950 ahee toa Vapo Recovery System. Per WYDE, Vapo

Recovery Systems receive a contro] efficiency of 95%
Uncentrolled Recovery Info.

Vapor 2.8700 [MscFD]
HC Vapor 2.8700 [MsCFD)
GOR 287.00 [sCF/bb1]
~- Emisgion T omtentnatian omemneiir e
No Component Uncontrolleqd Uncontrolleqg
[ton/yr] [1b/hr]
1 H2s 0.000 0.000
2 02 0.000 0.000
3 co2 0.000 0.000
4 N2 0.041 0.009
5 c1 2.356 0.538
6 c2 8.973 2.049
7 Cc3 20.149 4.600
8 i-o4 6.858 1.566
9 n-c4 14.877 3.397
10 i-c5 3.688 0.842
11 n-c5 2,528 0.577
12 ¢¢ 0.692 0.158
13 ¢7 0.419 0.096
14 ¢s 0.146 0.033
15 ¢9 0.025 0.006
16 c10+ 0.000 0.000
17 Benzene 0.038 0.009
18 Toluene 0.018 0.004
19 E-Benzene 0.004 0.001
20 Xylenes 0.011 0.003
21 n-ce 0.397 0.091
22 224Trimethylp 0.000 0.000
Total 61.220 13.977
=~ Stream et e e
No. Component v LP 0il Flash 0il gale 0il Flagh Gas Wes Gag Total Emissiong
mol % mol % mol % mol % mol % mol %
1 H28 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 co2 44.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 N2 28.01 0.0360 0.0003 0.0000 0.1553 0.0020 0.1070
5 C1 16.04 3.5710 0.0954 0.0000 15.1777 0.6932 10.6169
6 c2 30.07 7.2560 1.1189 0.0002 27.7507 8.1294 21.5724
7 C3 44.10 11.157¢ 4.9794 0.0705 31.7868 35.7399 33.0316
8 i-04 58.12 3.3760 2.6220 0.7639 5.8938 14.2655 8.5299
9 n-c4 58.12 9.3480 8.3346 4.7076 12.7322 31.0623 18.5039
10 i-¢s 72.158 5.2890 5.9434 6.0965 3.1036 4.9840 3.6957
11 n-¢s 72.15 4.9970 5.8408 6.2456 2.1799 3.3028 2.5334
12 c¢ 86.16 4.179¢0 5.2744 5.9951 0.5210 0.7585 0.5958
13 ¢7 100.20 7.159¢0 9.2225 10.6292 0.2679 0.4082 0.3121
14 ¢s 114,23 7.6010 9.8534 11.4052 0.0793 0.1291 0.095¢0
15 ¢9 128,28 3.63%0 4.7252 5.4759 0.0116 0.0215 0.0147
16 c¢10+ 295,90 27,1430 35.2709 40.8997 0.0000 0.0000 0.0000
17 Benzene 78.11 0.32390 0.4106 0.4691 0.0304 0.0443 0.0348
18 Toluene 92.13 0.5110 0.6604 0.7629 0.0120 0.0185 0.0140
19 E-Benzene 106.17 0.2940 0.3814 0.4418 0.0020 0.0033 0.0024
20 Xyleneg 106.17 1.0610 1.3769 1.5949 0.0062 0.0103 0.0075
21 n-ce 86.18 3.0600 3.8896 4.4421 0.2896 0.4271 0.3329
22 224Trimethylp 114.24 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MW 131.01 158.09 174.98 40.57 52.28 44 .26
Stream Mole Ratio 1.0000 0.7696 0.6636 0.2304 0.1059 0.3364
Heating Value [BTU/SCFJ 2323.65 2949.83 2520.82
Gas Gravity [Gas/air] 1.40 1.80 1.53
Bubble pt, @ 100F [psia] 197.87 31.05 7.36

Page 2



E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd. 2017.04.19

RVP @ 100F [psial 65.57 20.15 6.74
Spec. Gravity @ 100F 0.674 0.691 0.698

page 3



E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd. 2017.02.0
Oil Storage Tanks
Emission Unit ID- 2S5 -138 Emision Point ID- 2E - 13E Control Device: 1C

*******************************************************************t****************!*****
& Project Setup Information
******************************************************t***********************************
T:\Customers\cunningham Energy\Air\151543 - Cochran Pad\1. Application\0ST Ca;
Oil Tank with Separator

RVP Distillation

Project File
Flowsheet Selection
Calculation Method

Control Efficiency 0.0%
Known Separator Stream Low Pressure 0il
Entering air Composition No

Filed Name ¢ Cunningham Energy, LLC
Well Name ¢ Cochran Pad

Well ID : 0il Storage Tanks

Date : 2017.02.08

******************************I‘***********************************************************

& Data Input *

*******************************i**********************************************************

Separator Presgsure 174.00[psig]

Separator Temperature : 72.00([F]
Ambient Pressure : 14.70[psia)
Ambient Temperature 2 60.00[F)]
€10+ 8@ : 0.8485
Clo+ Mw : 295.90
o campenent T I e

No. Component mol %

1 H2S8 0.0000

2 02 0.0000

3 co2 0.0000

4 N2 0.0360

5 Cl 3.5710

[ c2 7.2560

7 Cc3 11.1570

8 i-ca 3.3760

9 n-c4 9.3480

10 i-cs5 5.2890

11 n-cs 4.9970

12 cé 4.1790

13 Cc7 7.1590

14 cs8 7.6010

15 c9 3.6390

16 Clo+ 27.1430

17 Benzene 0.3230

18 Toluene 0.5110

19 E-Benzene 0.2940

20 Xylenes 1.0610

21 n-cé 3.0600

22 224Trimethy1p 0.0000
rroduction Rave Ty in T e e
Production Rate : 5[bbl/day]
Days of Annual Operation : 365 [days/year]
API Gravity : 49,84

Reid Vapor Pressure 6.63 [psia)

***********************************************************ﬁ******************************

* Calculation Resultsg *
*t************************************************'ﬁ*******I*******************************

-- Emisgion o I T
Item Uncontrolled Uncontrolledq
[ton/yx] [1b/hr]

page 1



E&P TANK v2.¢Q Calculation Report--- peve

Total HaPpg 0.23¢0 0.053
Total HC 30.590 6.984
VOCs, C24+ 29.411 6.715
VOCs, €3+ 24.925 5.691
Uncontrolled Recovery Infg,
Vapor 1.4400 [MSCFD]
HC Vapor 1.4300 [MSCFD]
GOR 288.00 [SCF/bbl)
-- Emiggion Composition ---__..____________
No Component Uncontrolled Uncontrolled
[ton/yr] [1b/hr)
1 H28 0.000 0.000
2 02 0.000 0.000
3 coz2 0.000 0.000
4 N2 0.021 0.005
5 [ex] 1.178 0.269
6 c2 4.487 1.024
7 c3 10.074 2,300
8 i-cq 3.429 0.783
9 n-c4 7.439 1.698
10 i-cs 1l.844 0.421
11 n-cs 1.264 0.289
12 ¢c6 0.346 0.079
13 ¢7 0.209 0.048
14 cs 0.073 0.017
15 c¢9 0.013 0.003
16 C10+ 0.000 0.000
17 Benzene 0.019 0.004
18 Toluene 0.009 0.002
1% E-Benzene 0.002 0.000
20 ZXylenes 0.006 0.001
21 n-cs 0.198 0.045
22 224Trimethylp 0.000 0.000
Total 30.611 6.989
v, oream Data -e---oooiiol
No. Component MW LP 0il
mol % mol %
1 K28 34.80 0.0000 0.0000
2 02 32.00 0.0000 0.0000
3 co2 44.01 0.0000 0.0000
4 N2 28.01 0.0360 0.0003
5 Cc1 16.04 3.5710 0.0954
6 c2 30.07 7.2560 1l.1189
7 C3 44.10 11.1570 4.9794
8 i-c4 58.12 3.3760 2.6220
9 n-c4 58.12 9.3480 8.3346
10 i-cs 72.15 5.2890 5.9434
11 n-cs5 72.15 4.9970 5.8406
12 c¢ 86.16 4.1790 5.2744
13 ¢7 100.20 7.1590 9.2225
14 c¢3 114.23 7.6010 9.8534
15 ¢o9 128.28 3.6390 4.7252
16 cC10+ 295,90 27.1430 35.2709
17 Benzene 78.11 0.3230 0.4106
18 Toluene 92,13 0.5110 0.6604
19 E-Benzene 106.17 0.2940 0.3814
20 Xylenes 106.17 1.0610 1.3769
21 n-cé 86.18 3.0600 3.8896
22 224Trimethylp 114.24 0.0000 0.0000
MW 131.01 158.09
Stream Mole Ratio 1.0000 0.7696
Heating value [BTU/sCF)]
Gas Gravity [Gas/air]
Bubble pPt. @ 100F [psia] 197.87 31.05

bPage 2

Flash 0il Sale 0il

loped by DB Robingon & Associates Ltd,

Flash Gas wss Gas

2017.02.0

Flash, standing, and working losses are sent directly to
a Vapor Recovery System,
Recovery Systems receive

Per WVDEP Vapor
a control efficiency of 95%.

Total Emissions

mol % mol % mol % mol %
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.1553 0.0020 0.1070
0.0000 15.1777 0.6932 10.6169
0.0002 27.7507 8.1294 21.5724
0.0705 31.7868 35.7399 33.0316
0.7639 5.8938 14.2655 8.5299
4.7076 12.7322 31.0623 18.5039
6.0965 3.103s8 4.9840 3.6957
6.245¢6 2.1799 3.3028 2.5334
5.9951 0.521¢0 0.7585 0.5958
10.6292 0.2679 0.4082 0.3121
11.4052 0.0793 0.1291 0.0950
5.4759 0.0116 0.0215 0.0147
40.8997 0.0000 0.0000 0.0000
0.4691 0.0304 0.0443 0.0348
0.7629 0.0120 0.0185 0.0140
0.4418 0.0020 0.0033 0.0024
1.5949 0.0062 0.0103 0.0075
4.4421 0.2896 0.4271 0.3329
0.0000 0.0000 0.0000 0.0000
174.98 40.57 52.28 44 .26
0.6636 0.2304 0.1059 0.3364

2323.65 2949.83 2520.82

1.40 1.80 1.53
7.36



E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltdg.

RVP @ 100F

[psia] 65.57 20.15 6.74
Spec. Gravity @ 100F

0.674 0.691 0.698

page 3



E&P TANK V2.0 Calculation Report-.-- Developed by pp Robinson g Agsociatesg Ltd 2017.04.

Water Storage Tanks
Emission Unit ID: 358 - 375 Emision Point ID: 35E - 378 Control Device: 1C

* Project Setup Information
*********************t***************************************i*****************t******t***
Project File H
Flowsheet Selection H
Calculation Method : RVP Distillation
Control Efficiency : 0.0%

Known Separator Stream ¢ Low Pressure 0il
Entering air Composition No

Filed Name ¢ Cunningham Energy, LLC
Well Name ¢ Cochran pag

Well 1D : Oi1 Storage Tanks

Date : 2017.03.17

**************************i***************************************************************

* Data Input
**********i****************i**************************************************************

Separator Pressure t 174.00[psig]
Separator Temperature : 72.00([F)
Ambient Presgure : 14.70[psia]
Ambient Temperature : 60.00[F)
Cl0+ sa : 0.8485
Cl0+ Mw T 295,9¢g
-~ Low Presgure e S
No. Component mol %
1 H2g 0.0000
2 02 0.0000
3 Cco2 0.0000
4 N2 0.0360
5 Cc1 3.5710
6 c2 7.2560
7 c3 11.15%¢
8 i-c¢ 3.3760
9 n-c4 9.3480
10 i-¢s5 5.289%0
11 n-cs 4.997¢
12 c6 4.1790
13 c7 7.1590
14 ce 7.6010
15 "] 3.6390
16 C104+ 27,1430
17 Benzene 0.3230
18 Toluene 0.5110
19 E-Benzene 0.29490
20 Xylenes 1.0610
21 n-ce 3.0600
22 224Trimethylp 0.0000
©- Sales 0il - _______ T e .. T .

: 20[bbl/day]
Days of Annual Operation 365 [days/year]
API Gravity : 49.84

Reid vapor Pressure t 6.63[pmia]

*t*********************************************************i******************************

* Calculation Resultg
i****************************************************i*************i**********i**t********

~- Emisgion e e mtmotnaa i e
Item Uncontrolled Uncontrolleqd
[ton/yr] [1b/hr)

page 1



E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd. 2017.04.1

Water storage tank emissions were calculated using

Total HaPs 0.930 0.212 - : :
Total mo 192 358 27 056 crude oil/condensate properties and water production
vocs, cz2+ 117.646 26.860 rate. Emissions are then estimated at one percent of the
VOCs, €3+ 99.700 22.763 calculated value.
Uncontrolled Recovery Info. Flash, standing, and working losses are sent directly
Vapor 5.7500 [MSCFD]
HC Vapor S b (NS to a Vapor Recovery S}_fstem. Per WVDEP Vapor
GOR 287.50 [SCF/bb1) Recovery Systems receive a control efficiency of 95%,
=- Emission b eIy I
No Component Uncontrolled Uncontrolled
[ton/yr] [1b/hr]
1 Hag 0.000 0.000
2 o2 0.000 0.000
3 coz 0.000 0.000
4 w2 0.083 0.019
5 1 4.712 1.076
6 2 17.946 4.097
7 3 40.297 9.200
8  i-c4 13.716 3.132
9 n-ca 29.755 6.793
10 i-¢s 7.377 1.684
11 n-cs 5.057 1.155
12 cs 1.385 0.316
13 ¢ 0.838 0.191
14 cs 0.292 0.067
15 ¢o 0.050 0.011
16 c10+ 0.000 0.000
17 Benzene 0.075 0.017
18 Toluene 0.036 0.008
19 E-Benzene 0.007 0.002
20 Xylenes 0.022 0.005
21 n-cs 0.794 0.181
22 224Trimethylp 0.p00 0.000
Total 122,442 27.955
to. Compoment TG T
Neo. Component Nw LP 0il Flash 0il gale 0il Flash Gas W&S Gas Total Emissiong
mol % mol % mol % mol % mol % mol %
1  H2g 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 o2 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 co2 44.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 N2 28.01 0.0360 0.0003 0.0000 0.1553 0.0020 0.1070
5 ¢1 16.04 3.5710 0.0954 0.0000 15.1777  0.6932 10.6169
6 c2 30.07 7.2560 1.1189 0.0002 27.7507  8.1204 21.5724
7 3 44,10 11.1570  4.9794 0.0705 31.7868  35.7399  33.0316
8 i-ca 58.12 3.3760 2.6220 0.7639 5.8938 14.2655 g, 52099
S n-ca 58.12 9.3480 8.3346 4.7076 12.7322  31.0623 18.5039
10 i-cs 72.15 5.2890 5.9434 6.0965 3.1036 4.9840 3.6957
11 n-cs 72.15 4.9970 5.8406 6.2456  2.1799 3.3028 2.5334
12 6 86.16 4.1790 5.2744 5.9951 0.5210 0.7585 0.5958
13 o7 100.20 7.1590 9.2225 10.6292  0.2679 0.4082 0.3121
14 cg 114.23 7.6010 9.8534 11.4052  0.p793 0.1291 0.0950
15 ¢9 128.28 3.6390 4.7252 5.4759 0.0116 0.0215 0.0147
16 C10+ 295.90 27.1430  35.2709  40.8997 0.0000 0.0000 0.0000
17 Benzene 78.11 0.3230 0.4106 0.4691 0.0304 0.0443 0.0348
18 Toluene 92.13 0.5110 0.6604 0.7629 0.0120 0.0185 0.0140
19 E-Benzene 106.17 0.2940 0.3814 0.4418 0.0020 0.0033 0.0024
20 Xylenes 106.17 1.0610 1.3769 1.5949 0.0062 0.0103 0.0075
21 n-cg 86.18 3.0600 3.8896 4.4421 0.2896 0.4271 0.3329
22 224Trimethylp 114,24 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MW 131.01 158.09 174,98 40.57 52.28 44.26
Stream Mole Ratio 1.0000 0.7696 0.6636 0.2304 0.1059 0.3364
Heating Value [BTU/sCF] 2323.65 2949.83  2520.82
Gas Gravity [Gas/air] 1.40 1.80 1.53
Bubble Pt. @ 100F [psia] 197.87 31.05 7.36
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RVP @ 100F

[psia] 65.57 20.15 6.74
Spec. Gravity @ 100F

0.674 0.691 0.698

page 3



E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Agsociates Ltd. 2017.02.0

_W_at_er _Storagc_a Tanks

Emission Unit ID: 16S - 278

*

******************************

Project Setup Information

Project File

Flowsheet Selection

Calculation Method
Control Efficiency

Known Separator Stream
Entering air Composition

Filed

Name

Well Name
Well ID

Date

Emision Point ID: 16E - 27E

*********************t**************

: T:\Customers\Cunningham

0.0%

No

Oil Tank with Separator
RVP Distillation

Low Pressure 0il

Cunningham Energy, LLC
Cochran Pad

0il Storage Tanks
2017.02.08

************************************************************

Enexrgy\Air\151543 - Cochran Pad\1, Application\0ST Ca;

******************************************************************************************

*

Data Input

******************************************************************************************

Separator Pressure

Separator Temperature

Ambient Presgure

72.0

0[F]

14.70[psia]

0[F]
85
920

0.0000
0.0000
0.0000
0.0360
3.5710
7.2560
1.1570
3.3760
9.3480
5.2890
4.9970
4.1790
7.1590
7.6010
3.6390
7.1430
0.3230
0.5110
0.2940
1.0610
3.0600
0.0000

174.00[psig]

Ambient Temperature 60.0
Cl0+ s@ 0.84
Cl0+ Mw 295,
-~ Low Pressure 0il

No. Component

1 H28

2 02

3 Cco2

4 N2

5 Cl

[ c2

7 C3] 1

8 i-Cca

9 n-C4

10 i-cs

11 n-Ccs

12 ce

13 c7

14 [o3:}

15 c9

16 Cl0+ 2

17 Benzene

18 Toluene

19 E-Benzene

20 Xylenes

21 n-Cce

22 224Trimethy1p
-~ Sales 0il ----._.._
Production Rate : 3[bb

Days of Annual Operation

API Gravity
Reid Vapor Presgure

~- Emission Summary

Ttem

6.63

Calculation Results
**************t******t***********i*t******************************************************

1/day]

[psia)

: 365 [days/year]
: 49,84

Uncontrolled
[1b/hr]

Uncontrolled
[ton/yr]
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E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd.

Total HAPs
Total HC

VOCs, C2+
VOoCs, C3+

0.140

18.354
17.647
14.955

Uncontrolled Recovery Info.

-- Emission Composition

No

H\Dmﬂm(n»bhllol-—l
o

NNBHE R LD ap
NI—'O\DQ\IO\U’I&UNI—‘

No.

\DQNIO\UI#AUNI-I

A el Ll T R
MRoovoomwaumwo o b

Vapor
HC Vapor
GOR

Component

H28
02

co2

N2

Cc1

c2

Cc3

i-c¢
n-c4
i-cs5
n-cs

[

c7

o}

c9

Cl0+
Benzene
Toluene
E-Benzene
Xylenes
n-cé
224Trimethylp
Total

S DA oo o
Flash 0il Sale 0il

Component

H28
02

co2

N2

c1

cz2

Cc3

i-ca
n-c4
i-cs
n-cs

[o{3}

c7

ce

[of:]

Cl0+
Benzene
Toluene
E-Benzene
Xylenes
n-cé
224Trimethylp

MW

861.8000 x1E-3
860.8700 x1E-3

287.27

Uncontrolled
[ton/yr]
0.000
0.000
0.000
0.012
0.707
2.692
6.045
2.057
4.463
1.107
0.759
0.208
0.126
0.044
0.008
0.000
0.011
0.005
0,001
0.003
0.119
0.000
18.367

34.80
32.00
44.01
28.01
16.04
30.07
44.10
58.12
58.12
72.15
72.15
86.16
100.20
114.23
128.28
295.90
78.11
92.13
106.17
106.17
86.18
114.24

Stream Mole Ratio

Heating value [BTU/SCF]
Gas Gravity [Gas/air]
Bubble Pt. @ 100F [psia)

0.032
4.190
4.029
3.414

[MscFD]
[MSCFD]
Iscr/pb1] Recovery Syste

2017.02.0¢

Water storage tank emissions were calculated using
crude oil/condensate properties and water production

rate. Emissions are then estimate

calculated value.
Flash, standing,

Uncontrolled
[1b/hr]

0.000

0.000

0.000

0.003

0.161

0.615

1.380

0.470

1l.019

0.253

0.173

0.047

0.029

0.010

0.002

0.000

0.003

0.001

0.000

0.001

0.027

0.000

4.193

LP 0il

mol % mol %
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0360 0.0003
3.5710 0.0954
7.2560 1.1189
11.1570 4.9794
3.3760 2.6220
9.3480 8.3346
5.2890 5.9434
4.9970 5.8406
4.179¢0 5.2744
7.1590 9.2225
7.6010 9.8534
3.6390 4.7252
27.1430 35.2709
0.3230 0.4106
0.5110 0.6604
0.2940 0.3814
1.0610 1.3769
3.0600 3.8896
0.0000 0.0000
131.01 158.09
1.0000 0.7696
197.87 31.05

page 2

to a Vapor Reco

d at one percent of the

and working losses are sent directly
very System. Per WVDEP Vapor
ms receive a control efficiency of 95%.

mol S
0.0cc0
0.0cc0
0.0000
0.0000
0.0000
0.0002
0.0705
0.7639
4.7076
6.0965
6.2456
5.9951
10.6292
11.4052
5.4759
40.8937
0.4691
0.7629
0.4418
1.594¢
4.4421
0.000¢

174.98
0.6636

7.36

mol %
0.0000
0.0000
0.00cC0
0.1553
15.1777
27.7507
31.7868
5.8938
12.7322
3.1036
2.1799
0.5210
0.2679
0.0793
0.0116
0.0000
0.0304
0.0120
0.0020
0.0062
0.2896
0.0000

40.57
0.2304
2323.65
1.40

0.0443
0.0185
0.0033
0.0103
0.4271
0.0000

52.28
0.1059
2949.83
1.80

Total Emigsions
mol %
0.0000
0.0000
0.0000
0.1070
10.6169
21.5724
33.0316
8.5299
18.5039
3.6957
2.5334
0.5958
0.3121
0.0950
0.0147
0.0000
0.0348
0.0140
0.0024
0.0075
0.3329
0.0000

44.26
0.3364
2520.82
1.53
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2017.02.09

RVP @ 100F

[psia) 65.57 20.15 6.74
Spec. Gravity @ 100F

0.674 0.691 0.698
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Cunningham Energy, LLC
Cochran and King Pad

Monitoring, Recordkeeping, Reporting, and Testing Plans

Below is a Summary of methods to comply with federal and state regulatory requirements for
the Cochran and King Pad.

Production Throughput Standards:
1. Maximum condensate/crude oil throughput: 36,500 barrels per year.,

Facility Standards:
1. Compressor engine will be fueled by hatural gas only and Operated per
Manufacturer instructions,
2. Reciprocating Compressor rod packing will be replaced within 36 months of

3. The combustor wil| be Operated per manufacturer instructions,
4. Oil storage and produced water storage tanks emissions will be routed to the

5. Oil and produced water storage tanks wij| be covered ang routed to a closed

6. In the event of VRU downtime, oijl storage and produced water storage tanks

Monitoring:

1. Non-certified engines must be Stack tested within 1 year of startup and every
8,760 hours of Operation thereafter.

2. Compressor run time or numper of months since Compressor rod repacking
will be monitored or tracked.

3. Initial Method 22 observation of the combustor will be conducted for g
minimum of 2 hours.

4, Monthly Method 22 observations of the combustor will be conducted for g



4. All records will be kept for 5 minimum of 5 years.

Reporting and Testing Plans:
1. An annua| report of compliance with 40 CFR 60 Subpart 0000 for the

. Suspended f
within 2 weeks after the 60th day.
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Cunningham Energy, LLC
Cochran ang King Pad

AIR QUALITY PERMIT NO TICE
Notice of Application

Virginia. The latitude ang longitude Coordinates gre: (38.427525,-81.220647) The applicant
estimates the potential to discharge the following Regulated Ajr Pollutants wijj be: Nitrogen Oxides
= 4314 TPY, Carbon Monoxide = 2.764 TPY, Particulate Matter-2.5 = 0.0 TPY, Particulate
Matter-10 = 0.0 TPY, Volatile Organic Compounds = 56.5 TPY, Sulfur Dioxide = 0.004 TPY,
Formaldehyde = .293 TPY, Benzene = 0.0218 TPY, Toluene = 0.0101 TPY, Ethylbenzene =
0.0023 TPY, Xylenes = 0.0065 TPY, Hexane = 0.2415 TPY, and Total Hazardoys Air Pollutants
=0.6157 TPY.

Startup of Operation is planned to begin on or about June (2017). Written comments will be received

601 57th Street, SE, Charleston, wv 25304, for at least 30 calendar days from the date of
publication of this notice.

Dated this the 1 7th day of May, 2017.

By: Cunningham Energy, LLC
Ryan Cunningham
President
3230 Pennsylvam'a Ave.
Charleston, WV 25302
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Attachment R

AUTHORITY OF CORPORATION
OR OTHER BUSINESS ENTITY (DOMESTIC OR FOREIGN)
TO: The West Virginia Department of Environmental Protection,
Division of ajr Quality
DATE Q : 2017
ATTN.:

Director

name is a trage
business entity.

entity certifies as follows:
(1)

. Ryan Cunningham (isfare)  the
representative(s) and in that capacity ma
b

usiness entity and may oblj

(2  The Corporation or the business entity is ay
State of West Virginia.

thorized to do business in the

@) K the Corporation or the business entity changes
representative(s), the Corporation or the busi

its authorized
usiness entity shayj notify the Director of the West
Virginia Department of Environmenta Protection, Divisi
such change,

on of Air Quality, immediately upon

Treasurer or other
official in charge o inci

business function of
the businegs entity)

Corparation or the business entity must submit certifieq
Minutes or bylaws Stating legaj

authority of other authorized officer to bind the corporation
or the business entity),

Secretary
Cunningham Energy, LLC
Name of Corporation or business entity

Revision 0372007



